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(54) [ftwvzm mmmmsztfrnimmm 



(57) mm: 

mm: mm^bxm^ic^-f-^^^o^iK 
mom* n *) ciocjeo. mmmmimm sci 

Kc«3 ftft«£©**©»lMHfg©«£ff 

© 5 -*5©— BG©s$©*ffi£ffi& bx^commo^-T- 




WR^mimmwmj-zmnh^ 1 a^isi, 
i3SB*-fe » h tcjRifl § nfcMfcft©a«£Mfe?ft#§i»t 

[«*3B 2 ] «W*C©S«*JRtt 0 * * h 
WE*-fe ? h KJD5B § ftfc80Kft©£«© 5 %©-§&© 

[0 0 0 1 ] 
[0 0 0 2] 

[^*©k»j] t©j:5&3««fc8«s«. wfo&m 
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[0003] 

gt#^7^^a«^-gfemg ; &ffi^-r-s/c&©gfemsffi^ 

y X;u©igB^{t,^ff -3 r , £fle©^Htc ft 0 fc^'- 
5m ^©fttt^fc&iSWfcgffc-rs. c©fc£>, * 

[0 00 4] c©J:5&raHfcftj£-r*fcS>, 

^»r#«©i»^»»K«fcsa^iM^%. ««£t#mc 

[0 00 5] t^L&^P,, C©»^{C*Jl»TB 4 Sfe^ 

»^©a«^a«^sgi ^ljgt©^'-r a 9>V 
[0 00 6] c©»Wt*±Elll«%JB»TSfc»R:a3 

ftmm<Dtii8i%?T *> c i k j: d . ass^ss^K^-r 

[0 00 7] 

[»jB%»^TSfc«>©*S] ti^SHCiam©^ 
B. «B»tfc©ISS%JDaflUfc* , fef h*«KT4-f>^ 

-f - y ? ^mvm^fem&^-T* a 9*w&&t . 
SM^Buia-Y >f*fifi5, fifagfe?tg[ifcj:o i 'iuia^-"r 

^ i»;Hft3ES5©lfflT?»fiS"r*JR^ai5i 

Mia*H2 y h KJRiW s n/c«^K©as© 5 %©-g[5© 
Sfe^mffast^wc^ur^-rsn 1 ^iiii . 
mmmfflfcte^xmmhtcmmmz'i-*? a 
miimmmbr^-TA 9)i<Dfmw&*mi?z>* 

-ta ^jHftfflXgi, pia^--r-f ^;^^KJ:0 

gpic j: ss«©gt^ff%^M-r hw&&mszm 
WR*"fe? hKJRiW3nytffiaft©as%irffiS5fe^ 

S5K:«3l l r ^Mm©^^rgfe-^T 2 gfe^xfl 
[0 00 8] If*® 2 {ClBtt©»^». aW*©«R* 



•99, MfB^gRfc^^ffta^'-r^ ?;HfcS8|5©ian: 

©#fifKffiK:2S-3t > t , IWBgfeiHIBc <fc 6 £«©8lsiHfe 
ft*SOir S*fl»» i MIB* -fe ? h {CJR» § ft 

/cM»&©ffis*§m£©»£ft -c^-r 

[0 0 0 9 ] I»*ra3 fcfE*©f&lB«. »3RSI2 £gH« 

fct$m-&Litmfc<DWfrmzm&t zmwrnaxpit 

[0010] 

HtcahJi,>-c*iM-i"4. 0 l BC©£WR:fi&a3HK?5fei* 

[ooin c©«ft#sgB, a»tS((oa«w*iR 

^Mmr&tb&iitWMz&z-icmm/zn&xtey h 
i 0F«iKjRA-rsfc*©-f i i a«w© 

©sffi^afc^TSfc*©-^©*®^^! 6<t, as 

*f©A-f -f *;l/«Sc8B 17t, a«W^©aiffi#Jb 

#Kifti < rote *©*iB5W±**iai < tfm t * i o » * 
J; 5 ccssw^sie s * 5 sisSP isi, a«w* a y 
9v*y% \ i . Mft^gp i 5 , «E8fej$ an i6. 
r -i ^ji/«acsu 1 7 *j j^jkksb 1 8 ©r.flt;'ffiji-rsfc 

&©- jtfoaa&A- >H2, 13*?) % 1 4 

b 1 9 ££{13.5, 

[0 0 12] ttfc, H2K*5l>TB, ^©MJJh, - 

-fiommmm 1 5 & <fce>*-#©jM^ 1 6 ©±^ 

{C|2g3ft/t^-r -f *Jl4ftS» 1 7 ^M&^K-T 6 
[ 0 0 1 3 ] A >r tlffl 1 1 ©flfltficSESStifcaiS 

n 3». jymvttii i±.icmmztiict>-t 

^Sa^**WKEK3nW»3l3.-9 h 1 2CC8BS 

iKwrsfc«>© a^i^ss©^ 
gptcstasnfcjRsi^-f H2B, $mm&\ 5, 

ItffiSSMP 1 6 , A-^ ^ *;M*3SS 1 7 cfcDtJS^gR 
18K7^^Lt, Cft&£©IBlT3HKW©£tf«E0 

%-r&1c}t)(Di><D-C$>&. 



#H 2003-59887 

4 

[0014] W8k*-y V 1 2©«J$&tOI,>Tl& 

[0015] COliai-; M 2B, £«W*GS#L 

rj»si-rsfca)©±T-*f©*^ftSr- a 5 a, 5b 

£, cn6©a«3HT-A5 a, 5b*EWC8tofcb 
(X^T&J) K£tt3tt£fc»©*¥fWai!l 
<t, cne>©S«jiT-A5 a, 5 b *|fJjR9bTS8it 

ft5©aM*7-~A5 a, 5 b MISSUS fcD (0* 
ffl) iC0WLr[i]te5-S6fc&©[5]$51gafj^#i?:«^ 

[0016] ±.®bicimm%wmiz, *^-24** 

M-2 3rtK 4 *^-2 3**^-2 2 WK 4 #^*-2 
2*#A-2 lft&C ^tCW^Iftfe&f-U^ae?^ 
(D&WLktl^W&ZMtZ. a«M7-A5a, 5b 
*TI*3-&*I»KB. #^-2 4«*^-2 3rtK. * 
-K-2 3*#A-2 2|*!(C, *m-2 2*#^-2 1 ft 
&*JRffif£. *fc, ISK7-A5a, 5b* 
±#3-&SIS{C». *M-2 4**^-2 3 * 
^'-2 3**^*- 2 2ft*e>, 2 2**^-2 1 

ft*6, S^?l#l±i-rJ:5(C-rSo 

[o o 1 7 ] *fc, ±&bic®$mmwmtt, 

f ? 9SI©ffli*B#»l*»%a^ 2 5 K*f 0#fflKB 
K3^S«)S*WTSo &*J. S-&2 5KB. *^-2 

[0 0 18] H4*J<fcCfla5B. «SSar.9 h 1 2©» 

am^jRffi t> fc«ss*^ u r t» s . 

[00 19]±2Uc*^-22, 2 3, 2 4F"3KB, 
§<7^-'J 2 7. 2 8, 2 9*JK0^6tlT*Jf5, C 
n6©^"-'J2 7, 2 8, 2 9 KB^I/h 3 1, 3 2, 
3 3#s&3R3ftTt,»S. -eUT, ^h3 3©-^B, 
#M-2 6rtKRW6nfcH3e»tt3 4©±§WC@S§ 
, «B*^"-2 3 tcaagT*#l$B»* 3 7 © 
TaJKHSSn-r^S. R«K. ^ h 3 2 ©-iSB. 

*a-2 4{ca*s-rs#KBW*3 8©±iutc@£3nr 

isK) , flMitt*^- 2 2 (cjife-r 5#»8W*3 6 ©T§I5 
tC@3£3nri,>S. 3 6iC, h 3 1©— SB, 
- 2 3 tdffit&Rf&ffl 3 7 ©±3BK:H3£3nT*J 
«3, «B*^-2 1 (c3i|ST5SP$g|3«3 5©TSPtc 

[0020] Sfc, ^|5$gPM3 8 B, H5£S&#3 4*5 
f#-rS[i$57 ; --^l'4 1£, illsf— 7;b4 l±JCiBS 
3 nfc* - £ 4 2 ©ffi»K J: 0 HIe-T 5 ^4 4 

[0 02 1 ] C©<fc 5 &flfJ$*WTSffiffiSKfil«l«:*J 
OT, *MiiT-A5a, 5b%±#?3ttSl*£tC:te 
Htli, *-^4 2©|g«jKJ:i3tll$Er"-7>4 HC>Pt 



(4) 



mm 2 0 0 3 - 5 9 8 8 7 



s i . mmmt 3 8 kko ft w 6 n/c 7 - y 2 9 t>_uf 

T^o CCt, ^;Uh3 3©-jg»@SW3 4{C@5e 
3ftTO-5t£fr6. 7"- 'J 2 9*5±#-T-Si, 
3 3fc5IS±tf&ft4<fc5fcbTJ*»Sttt3 lifihm 
So fl**a*f3 7*t±#-r*i. #Pfg|5W3 7(CB{?)ft 
tf6ftfc7-y 2 8^±#l, ^;Uh 3 2K5l*±tf6 

n-5«fc5«:uTS»aJM3 6*j±s-r4. iwc. »p$ 

SIW 3 6 ifilR? 4 i . #W*BW* 3 6 0 tt h ft fc 
7 , -y2 7^jb#U, ^Ah3 lfcSltLttf6*l*J:5 10 
fCbT^BBlW3 5j6S±J?T4. 
[0 02 2]-^ S«i7-A5a. 5b*T»3 

4 1 fcfcf L r#P«f 3 8 $ it S . t ft K «fc 

•j , ±a b tcMft t mmmt «t o . s# *wwt 3 1 , 

3 2. 3 3»LtTB«, 
[0 0 2 3] fi£oT. *-*4 2CDlB«KJ:»). £££ 

[0 0 2 4] ±aOfcHESWt3 4££f€tS[Il!&f- 20 
7*^4 1 B. S&2 5fc2f bT0^ftft[lf£gS£&-9 
Tl^o @^g|5W3 4iS#2 5iCDr H 1(C«, 

©ft*. ^-^4 3 ©IPftfCJ: mmm3 4%PKf 
-7;U4 1 2 5K*fUT@«S#*Ci 

"c. - a 5a, 5b *m.m&t> <o khxb o 

[0 0 2 5] #ft. ±aLfc3S«SBMT- A 5 a . 5 
b. *J«fc^ Cfte>©a«iM7-A5a. 5b*Et» 

setts u T/joWft s # s tc&<D*^mmm<D 30 

«l£K-X»Tt!MIJTS. H6B««ji7-A5 a, 5 
b ©14*311 T^So 

[0 0 2 6 ] Cft6©a«j£7-A5 a. 5bB. # 

«^SP5 ®B§W5 2 i. 9 2ajg§PM5 

3£&flM.> C©J£l. &2itmffit5 2, 5 3#M 

[ 0 0 2 7 ] M 7 B. S«i*7- A 5 a ©fiSMf JS% 
wrflBWiSHt?**. fcfc. S«£7-A5bfc. C 40 
©»«3i7-A5 a £|^«©»&Wir So 

[0 0 2 8 ] C©«M&H7-A 5 a B. SKW£«ff 
-rSfc»05HBMKSW6ftft:3ISfi^»5 1£. C© 

»«fsf#gi55 i**¥iiw^ia»aaK3^-r4*ia 

5 2 £ . C ©H 1 3£rgB& 5 2 £7k¥Bl*J ? Eltt 

esK^-r 2 jt&astt 53i. c com 2 

[0 0 2 9 ] SM#3P5 1 ©SJffig[5^«W5 5 #EK 
SftrfcO. C©«|5 5fC»7'-'J6 lJjPHSStiTl* 50 



s„ * fc. mi mm 5 2 ©s»cb«i 5 6 #ber 

SftTfcD, C©«|5 6fCB2i@©7-y 6 2. 6 3*5 
@«3ftTi>6 0 3e.fi:. J|2jti§a$M5 3©»*f» 
tt*-**5 4iiS9S-rSW5 7 3WEtSSftr*J»3. £© 
N5 7ftB7-y 6 4*i@IE@a{cg»Sft-r^5. * 
fc. 7"- y 6 1 £ 7'- y 6 2 £ ©IfflfctJHWW h 5 8 
zf- y 6 3 £ 7"- 'J 6 4 iCDfflKttl^ai^l' h 5 9 

sues tin* s. 
[0030] c c-z\ y~ y 6 1 (omty- y 6 2©s 

i B 2*H fCt£t 3 ft. 7 - y 6 3 ©gi 7'- y 6 4 © 
g&ttl#2KK5£3ftTI,»3. */c. « 5 5 6W 5 
6ST©ggit£W5 B*>6«5 7*T©K«itt. ^"f 
ftfeRKK^3ftT^S. 

[003 1 ] H8B. ±&bitnmmzmmMT 
-a 5 a . 5 b (Dmmmitmcimtmmmv$> 

So 

[0 03 2] *-*5 4©®ttCCJ:r)*5 7%^br® 
2aMSa5t*5 3*ftSa^WSI^Hiat)©^K|i«i3 

•a-*. cftfcj;D. »2a*sauw53©5KaaJKffijs-r 

SIA5 6B. IH^;H^5 9fc<i^7 , -y6 3'&^L,-C 
f*5 7 ©HMEftS©2^©ftffi/8 = 2 ate 

g|5tf 5 2 ©5fcffia5te{MH-Stt5 5 B. 08 fc^TX^ 

[0 0 3 3] C©t#. 1*5 5 8. 7-y6 1. 6 2fc 
cfc^RSI^ h 5 8fCj:(3HI$^^IJfP3ftr^So C 

ct. »iassaw5 2*ffini-rsi. «5 5bia5 

6 © 1 / 2 ©ftgr = atZttEffiffi *) ©*lSlKH«Kf 
C £ *> 6 . »««J#g|5 5 1 B«^ 5 0 fC*f L, T |6Mfi» 
[0 0 3 4] «±©<fc Mila^ ,H2 B. Sfi 

w^s^ b TjRs-r s /t»©±TH^©ssj»eiT - a 

5a. 5bi. Cft5©a«slT-A5 a , 5 b £2 
I > KSftfi b r 1^3 f 3 # 4 /c&©7j<T#aii^ 
£. Cft6©S«iiT"A5 a. 5 b ZmMLX^m 

-nmmm^htc&mmmmmt. cft6©ss 
i&£7-A5a. hbumm^hr^mmbxmm 

[0 0 3 5] ^CK, Ji^ar. 7 M 3 ©fl|fijSK-3t,>rift 
I^T-So H9BJI31^^7 V 1 3 ©ggP^TIttllir 

*4o 

[0 0 3 6] CClIa^ v hi 3 B. ±^btcmM^ 
-v VI 2fCfcW4±T-^©SWiiT-A5 a. 5 
b ©fth 0 K. *-©S«^T-A 5 c %ff A 5ME© 
frft±Mbtcmm^~ »H2 iM^cSo C©^5i^- 
H 3B. H^Oa^*-** ©IBBlKJ:»3|5«S-r-SsK 
-;U*^2 0©f^ffltcJ:fJ, -T>r^fg|31 ltcffiof 



[0 0 3 7] ±i£l</cS$i§|3 1 8©«fiRKol,»T 

m^iT-So HI OttfiRSl SOEWfew-fMSBft?* 

So 

[0 0 3 8] C ©J5$s§G 1 8 B. ®EW#*©i?H#± 
#tefa < *©Sffi#_fcfr < * i ») »S 

ISfcfT 5 fc*o *>©"?**. COKKEWl 8«. 

6 i » rnm^&te £ k> ±T%M?&3mi3 1 i *wr*. io 

£7 1©±#KB, «»©3«£J#e>7 2K:<fcgGH# 

7 3 B. * 3 F***AK|HEr*S»«W7 4 

[0 03 9 ] C (DBMM 1 8 K «fc D ffigW£J5?sf -£« 
^Ctt, MEW****-* h 1 2£«fc!J5J#£7 1© 

&R3^e>7 2±{c*mr a. *l-c. a*sfcf*e> 20 

7 2 ±K3d$3 ftfc»«W©WiSi»ai5*-*f ©* * ?f 
7 3K«fc»>!H$-r£££*>K:. 3^71*TBSt 
•So 7 1 3&H*»KT»ftlli. 3TOM7 4%- 

ftftDf+yin 3tk kK^li^'frK 18 0° 0^ 
S-tfSo cftK£D. »Wfel8 0" 016 U ^©H 

KSfe^fffons. s«w©aasis^7Tn«, £ 

Jt#7 1 *±S3#r3S«W%*«B^pt>7 2±K« 

[0 040 ] ±j£0fcSSW©^S*j}fe?t>-r6A: 30 
&©-*f©«ft^l$ 1 5 i. IW©iffl^MS 

fcfe©-^©»Bgfe^P i eemmc-o^xmrntio 

[0 04 1 ] &*, 1 5 iJM&SIS 1 6 <t 

b. a«w^s^T 5 t. tr + y * ©j£R©#jwsi& 

So T&ft^ *IR!6*» 1 5 »ffiW©it 

ffi*Jt£fc ffltt tcWmvm&Zir *> c t h . s «w© 
jiB©^Agi$£;&#-fsx + v i»*sffifflsns. 

SffiSfcfrSB 1 BKfcUtB. S«W©Jiffi£i;77 

Kfatt/ctmr&^T 5 c i ip h . asw©affi©4^ 
i^c^^t ^ x f>? 1 7 stis. c 40 
ft 6 mm-m^i stsmffimi etit 
m—<Dmm&&t& c ^T©^K*s^rB* 

Bffi5fe#SPl 6©«J$©#£iBEU S«if§IU 5©m 
[0042] Sfc, iM&SG 1 5 £*»#§|3 1 6 K 

©Sfejfjt^^TS^^If^©^©^^^^^ 50 
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3 ft So EtTOUHJifc-b^Ttt. Cft6>©^#^©« 

1 6KCft£©^£Mf©5%©Mfc©fc©£8Hi8rrS 

[0 04 3] &SJK, Sffi^SB 1 6 £ . ISW^ 
8fe8W5/K«fc Dffi^S^«H»*«a.fc«>©*SUJI 
Lfc»^©||»^!»K:oi>TSii!gr4. SI lttC©«fc 

0 fcMBifciHP 1 6 ©tts^-rwffl0t?s>€>o 
[0044] cv&ws&m i b b. mteuwrnx. 

^«Xbyft 7 * 1 1 1 i. C©Xf>ft^ 

1 1 HC^3ft/cS«W©iiHCC#p$pJtgKiBK§ft 
Vt«t^S©«»l»±ffl* 5^112i t Xf>ft^ 
1 1 Ht^3ftfcaWt&&$£#^£0^& 

m&zfttcMm?*ffimm&y'7i'i 15&. c© 

iftif H54^f>?t?i'l 11 (c^§ft/c 
SSWoKffiicffior^-ttS-iiS^ttaB* l I6i, * 
fc->3^ » 1 1 1 K^§ftfcS&W&c*f-f 
55/1 1 5©jfJE^%«K-rS^T-Al umtt 

[0 04 5] XDft';?l 1 IB. ^6-£l 2 1© 
IgltS it J: D ISit^^lS] < W^^^icHfiTSIf & 
oTt^„ CO^f>?t ^ 1 1 1B> la 1 2 0± 
K«R©a^tr> 12 2***4. SSWtt. Xby? 
+ 9*111 Ktotf 5tBR©aa*hr> 1 2 2 Kcfc D£f3 
3ft5o 

[0046] 2/ 1 1 5 B. T> W£K©£f# 

7-A11 7©$feffig|5fC, tfljS^©«CBP2*tti^{C 
HftlOIBK^SnTt**. CO®7'7->l 1 5©7' 

m. 7x)im. ^^^9fi!©t©*sffifflsn*. 

S^c. 1 7B, 12© 

If^SftTliSo 

[0 04 7 ] 3l&T~ A 1 1 7 ©«4i§PB. 1 3 7 

©±®c-ft@fs'5Jt^ciSis§ftt:^?)o S:^r-Ai 
1 7©fjtBi^p i ja^©@»B, mmmi 1 efcfc 

W6iBiiaiE^tBa*-f 1 3 8©K»tc«fcor5«tl 
3 7^/Myr^^ftTUS. CftfCi^, 86*"/55/ 
l l 5*fR»»jhffl*9^l l 2©ffl[J*©ftMiSi, 
Xfcyft'ji' 1 1 1 Kfia*3ftfca«W±i©IBlT?* 

1 1 5%SKW±tc:^SftS^«©f«)j»(CSb-fir 

[0 04 8] 1 1 6 KB. Wt&vX/ 1 1 5 © 

taaa£»«wfii3 9*j«*6ft"c^*. commm 

(tBP 1 JH9©EHSK#55fJ7-A 1 1 7©*6*f«S 
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mm^icmmmy'y^i 1 5©{ig£«*isK:*f- 
j&rs©T. s&t-ai 1 7 ©*s*t8ge unfits 
as«w*«s^tf©^^7^i l 5©{ig£H 
Sirs c tan?* s. 

[0 04 9 ] &fc, + fc£f$3ftfc£ 

AHfiWttl 1 8©MKOL^iltl. 0 HI 2B. 
3337 -A 1 1 7WKI2S3ftfcWE*ISS£«» l l 8 

mft?* ^ 1 1 5 nmmmtmt t & tcmm® 

[0 05 0] 012 iCTjVT <£ *) K. SST- A 1 1 71*3 
KB. *t7 U > * 1 4 0 *fl-bTEH£# 1 4 1 #Mf2«l 
SP2m£@$PJt&Ki£tf<=>4vct,>-5 1 , c©@¥if£l 
4 1 K— ftHRmiftKaHJ ffl-t hiiicV- y - 1 4 2 t 
£#S£>f 5>^;l-F 1 4 4?:/rLrai{l 

±TTillWff*ti*ntc— «To©*-f Fa -9 1 4 5 

^u^nti^. £tih(D#4 fo— 5 1 45*1. 

{#146 ©j^tfiffiBf KB^E Lfc* 77 >g|3 1 4 6 a K 
ffi3T5<£M«iSft, lMEf*l 4 1 i-ftHHELfc 
l 4 6 J: SKUfiS;* 

[0 0 5 1 ] »5^7J^» 1 4 6 KW*@fiBj#gK 

f£{# 1 4 1 (caOfttf fctifc**!* 1 4 8 tKbfcot 

1 5*»«fcC«Jfe*^S^a*ftl 4 6©ffltK^<9^o 
t. SJt*^^l 1 5££?#7-Al 7{C*fOr»f5ift 
§ KlSfS 3 4 «fc 5 itSM£j««f 1 5 0 #«J$ 3 tit 

[0 0 5 2] 868^5 f?m# 1 4 6 ©±S8K. *T U 

>$n 5 1 zftbrmmmti 52^ ffl*f@is©*ii 

BSfpa 7 F 1 5 3#S3SStn:<,»*. 18ft a F l 5 
3B. ij-77^a*-*l 5 4£*fj£T£=i>OH 

[ 0 0 5 3 ] 0 1 3 », E^SHS«M(1 1 1 8 £$if* 
ffi#fe#§& 1 6 ©£S&*aW8fiS*^f7'a 7 *BTC* 

-So 

[0 0 5 4] C00Kjj*-f «fc5K:. y^77^f^l- 

^154 i«ii3ti?c«issg 1 5 6 umm 1 5 7 t oj 

ISfilntg 1 5 8 i*6fltfiRStiT*5 0 . nj^ffilnll 1 5 
8 ©fgRtf £fia@5T6 C t K «fc 0 3 4 ;U 5 5 K«T* 
1 5 4©H?$^ ; &Pfi5 
c i fc «fc 0 . iftffa v F 1 5 3 feitiSWtt^fc LT 
*©*3ffi«fciW"C&SJ:9KflllSSftTl»a. eft 
KJ:0. Sfe^7^^14 6%/M^Tgt^-7^1 
1 5£l?|5$T£C£fc<£^©iS§{ig£PI5U $fc# 
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^7^1 1 5©K3ffi«fcl6Cfcfflffifl« <»EE#) T 
ifeifWW 1 5£*WcfPffl (WE) Sf4Ci*s 

g^ffiK^i 1 5 s (DmiKimmMt&z t-c\ muwzm 

^©S«WK:*f-r 486^^2/1 1 5©3c&I±£ffit 

[0 0 5 5] 1 5 6ft©nJ^}gRH 158©ffi 

RUB. ©JWl 5 0{c«fcoTISffi3tt4<fc5KflfeK3 
C©fHj«l 5 0B. &SK8MS#1 3 9* 
6S£Htiif«a j #jt5ft*££fcK:. ±®Uc-t-2 1 2 
1 . 1 3 8. 14 3*. 55fe^««*&^X;l/{Ci5fe^**« 

« 1 5 0 {CBfflfflSmSBES 1 6 0 feSffiSft-C^ 

[0 0 5 6 ] S«W©^«M%tT5ISKtt. *SW± 

K»«snwiac£©wi (t^sjs. gum. Sfb 
K. #y^y=oii. ^7^yn>^c£) 

*. asffiWK#*uri»S^feigi©14«, ffiK&i'fciS 

ffifSt££3il 6 0*»6f&5£rS. C©»BE*B. 

i/l 1 5©{igKj£DT!S5£§ti£o 
[0 05 7] CttKJ:'). 36SW©i5fe^KB. M» 

1 5 0#wbsbi 5 6*«aory-TTi'^*x- 
$ 1 5 4 ©wffltfj*gsffi U . »ff O ? F 1 5 3 ©S3fi 

g£Pltrr 5 C itCfc 0 . ^^^^^f* 14 6 4^ 

uat77'>i 1 5£#m b-c-ecissfeg^Mfip 

(WEE*) t?«fe*^5J/l 15*at«WKffiffl3tt. * 

[0 0 5 8 ] «±© J: 5 &«J&4Wr *SiSi5fciHI5 1 1 
6KJ:0«iiW*8fe»"rSIBKB. 1 2 l©|g» 

Ki^fyft^ 1 1 l*@«3-e44 4fcK. 0 

1 3 8©»KJ;"3a^7-Al 
17*ttSPlM0tCiPR3-&. ^7^115*§ 

ffl&g* p>asw©[niis*'i:^(C7K¥^«)$-a:> an* 
t. Bj^ffiSxHi 5 soigKiiiiWBSbr. ^&t^s 

[0 0 5 9] C©«^K*J^r, *-^-14 3©Ig«j 
tc J: 035*^^1 1 5%ffcSP2^5Kiaigboo. 

1 3 8 4|g»UtjJls*^J/l 1 5%SSW 

«tt3#Tfi«W©ft^*ff 5 . 
[0 0 6 0] C©<fc5&86^»fPS:^frSBIKB. * 

1 l©@lte3iS. ft»^5J/l 1 5©tsI^5iS. fcJ:E>* 

•st^^7^ 1 1 5 (DimtimmB 1 5 o ©shskc «fc o 
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[0061] &tc, sffigt^gp 1 6 1 bx, wmxM 

OJ: 5 &MRfei£SB 1 6 ©«@^^r8BlfrBBIS'T?*a. 

[0062] commwm i 6 b, a«£@3£njt^c 

3#tSXf>?t^l Hi, COXfy^t^ 

1 1 nc^§n?cS«wcDjaHic#|5$Bjtg(ciH^sn 

fcffi*«©?RRKr±ffl* ?^112i, ^e^t>? 

1 1 i^mtitcmmicmi£o : mm^mtim 
ftm/msxM o i tzmz. 

[0 0 6 3 ] ^t^tJi'l 1 ltt. 2 1© 

mmc «fc o iSiS^^iBi < n^tfi^KiBMi-riflt mt & 

otUS. COXfyft 7fl Hit, I#12 0l 

t-^111 Kfe»SI»©^t> 1 2 2 K J; 0£f# 

[0 064] i5fc?f«!^X;b2 0 1 B, 5JST-A2 

2©«SS3S«» 4*2 0 3<D±SS«:-(*@IS^*eKil*g3 
tlTl**. £J#T-A2 0 l©tt2 0 3E0©l§l«l». 
jE^HKoJ^^e- £ 2 0 4©K»K:J;^T£**2 0 3 

j 1/2 0 1 £MfcR±ffl#?7'l 1 2©flffi&0fS8H&B 
[0 06 5] *-*2 04KB, P-^'Jx>3-^2 

0 5 3WKsnri,»s. coo-j"ji>3-^2 0 5 
B, Wt«, tt2 0 3JBO©laie«:# J 53:f#r-A2 0 

2©««fttt0*Kta , i"*. C©;£l#7-A2 0 2©i|& 
*tfl|g<5£, ««W±K*J»*tt»««l&>'XA2 0 1 
©fegi BfflStCfttET h <DX\ £J#7- A 2 0 2©* 

araaefcEBtrsci'TN a6«w*i^*t>©*»«« 

[0 0 6 6 ] iaLfct-^2 0 4£P-£ 'Ji>3- 
#"2 0 5B, JW<-*2 0 6±K5J#$ftT^-S 0 C 
©#8^-* 2 0 6 [i, $m-fift*ft < #4 F#2 0 7 

(cfittgaicK&menTusiifeic, FW2 

So CO#-Wy2 0 8B, 2 0 9 ©015 

•ItcittWIftsnr^*. fcfc. #H$*-*2 0 9©@ 
$k»b, a-$'jx>3-^2 l ltctortftasti 
S. ^«ffil&^X;l/2 0 1 *sa«W©±*K*fc*ift 
S^ffiBKiilRKSIf**-* 2 1 1*(8»TS£. 8fei* 
W&j&sXfr2 0 «RWTB*>6©jJ6* 
•«^X;i-2 0 i©tttftfL©jS;S (thtBiSSH) tffl 

[0067] ; mmm;X)i2 o 1 K^«*^i&-r 

S@e^2 1 2KB, 

m<D&>*ngm%#2 1 3^6©E*(cjSDTpgi5-r 

Sffl±:i-=-y b 2 1 4 £, SB»©aJK©-€-ti-?tiK:iBS 
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StiTt»6«8Byp2 1 5©MMttftK«fc^Ti5fefri£©ig 

m*fm?ztcto<DWtim3-=- ?F2i6i. saw 

Sax 5 F 2 1 Bfr6^3ft4^»©E*J*fctH-r 
£EE#-fe>^2 1 7 i. 8fe#*©*S*fcffi-f 
>U-2 1 8 fc*^0r^SS3&*«l&Sti*. 
[0 06 8] «^Bft#2 1 3 KB, flJSPSP 150*6 
llSWf A* S ft , C ©«mM#KtE D fcE^J K£M 
E#I3S3ft&#, WK3ftfcByjS*£fE»#2 1 3 

0K7Y-K^»fSW. BE*"fe>*2 1 7 & 
»«-fe>?2 1 8©fcHm-5HfWf9W 1 5 0K7 - F 
A'^Sn, *©m#{CjSDTWE^-» h2 14iSSE 
MiffiJt.-* h 2 1 6 isWUHBSftS. 
[0 06 9] «±©cfc 5 Wm&*ttZWfflffl&to 1 1 
8{C«fcf3*SW*«ls^-rSIRK:B. 1 2 1 ©fgft 

KJc*)*fc' 1 1 l£l!$5;*-tiS££kK, gfe 
&${fei&^;l/2 0 l*61Sfi«4flfS, 
*fc 4 *- * 2 o 4 ©iabfc «t ry mmm^yX)i2 o 

1 &*2 0 3JI8DK||]|£§-t*, IfflffifftesXM 0 1 
fejcJpMfrS-i** c t K«fc 0 . S£WfciWE©j5fciWR& 

[ 0 0 7 0 ] C©£ 5 &ffi8WflP*^?fr*RIKB, IS 

i Komimm. st#«&^x;i>2 o 

SJ5fet*«©BE»^ttUl«8 £vv±mm § H £§ij» l 5 
0©$iJfPKJ:D»f 5 0 Sfc, Sft#«^X;!/2 0 

i©sswffiic^-rs^jt waiMa) *SEH-r4«fc 
[0071] mwffitm 1 6 i ur. asfewcca 

fllftffijtfcfe©*^ UfciS^©^JS^*K:o^Ti«W 
T5„ 01 5BC©J:5^»ffi^?f§l31 6©«ES%^-r 

[0072] cvmmmmt 1 6 siMfsnj^c 

Sfift5^t>?t7?l 1U. COXf>?t'^ 

I 1 lK3a$3ftfcgfiiTW©BHK^^tefcffiR3n 
fc^»©fftftlK±ffl* s» 7' 1 1 2 i , Xf>?t^ 

I I i{c3afsnfcS«w{ciSff©i5t^*%^&-rsft 

iIM^^2 5 1 
[0 0 7 3] Xf>?t^l 1 IB, 2 1© 

ott,^. C(DXf>?t ?i» 1 1 1 B, S-&1 2 0_h 
(Cll©SSf>12 2m5„ SfiWB, Xf>? 
t^lll Kfel«Si(DSSf> 1 2 2 KJ: rj£f* 

[0 0 74] «5t^«ffi#&^ 2 5 1 B, £J#7- A 2 
0 2©«»C^3ntl^. *fc. S^7"A2 0 
2©S»B, 142 0 3©±»KH*lHlKPlt6K:ii*g3 
ntl»5. SJ#T-A2 5 l©tt2 0 3SI0©H«Itt. 
jEStHKlIffitt*- * 2 0 4©Wc c fcoT^fj|2 0 3 
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;U2 5 1 £Mi^ihffl# 7^112 ©i»WO^N»fiBt 
i, xf>?t v 2 1 1 1 {cfiB*3nfcSSW±t©IBI 

[0 0 7 5 ] 0 4KB. n-jf'Jl>3-^2 

B, «*.«. «2 0 3HD®@«K#533$7-A2 0 

^ftjgei, *^W±{C*iWSgfe^^^X;U2 5 1 
©{ig£BffiSK*tf£-f 4©T\ ^7-A2 0 2 ©IS 

»/X;b2 5 1 ©ffiB*£8IT4C£#Tff4. 
[0 0 7 6 ] ±!L/fc ; t-$204iO-^'Ji>a- 
#2 0 5 B, SH^-^2 0 6±{C^3tiT(,»5. C 
©Itt^-X 2 0 6 B, »it£ffl*6K #4 FW2 0 7 

0 7 K3feK § ft T I > 4 )l* i> 2 0 8 (C 41 £ $ ftT I > 
4. C©#-My2 0 8iJ 1 2 0 9©@K 
*Ka»JBSSnTl»4. fcfc, 2 OOCD0 

ksb. n-$'jx>a-^2 i lKjio-cttasn 

So tfc#$[{£f^X>2 5 1 *«*W©±?j St*fc4Sfc 

^tftKKisiSK^^-f 2 1 n&wr m& 
mm&sxw 5 ufismzti-c* mmm^h&m 

W&tesXW 5 1 ©u±ffl?L©«3 (ttffiSSH) im 

[0 0 7 7 ] gfc)£«^X;U2 5 1 Kffl*m&&&r 
41HS2 5 2KB, nm^mt2 5 3*>6©BE*KJ£D 

thtS o & i^mwsiJS* 6 ©iJfe*«©E**affls-r 
4ffi#wtt#2 5 4 i, ^*4^«©*«**hs«p 

1 5 O0mmmoxmmt^mmm^2 5 5 st 
•MS©E* ; &^ai-rsE^-fe>-9-2 5 6i. &#$©»£ 

M£^fcBT 4^S-fz>1f2 5 7 £, §IJ»1 5 0#>6© 
IS^Kjt D TislEK©HSfc/ffl±* W 0 8tf.T«3MS&il& 
yx>2 5 i*6©i5fe**©i!tW/fl , Jh*«»)»ASII 
B§#2 5 8 i*^OT^«ffi*&iB*6©i5fe»«*HRI& 
Sft4= 

[0 0 7 8] *£g»#2 5 3 KB. M 150*6 
itSUI-^A^Sft, c©«am-9fcj6Cfcffi&fc2« 

5CE«S ftfcE^Hz >1ttC «fc o TMJ 3 ftT|l» 1 5 
Ofc^-t-F-HsfSti*. Sfc, E^-fe>tf2 5 6 i 
^ua-fe>f-2 5 7 ©fctfHa#fcffl{(|l8P 1 5 0 * - F 

*sft. *©m#tcj£i;T«^Byp2 5 3 tasa 

Dfg5#2 5 5£j&W93*i4. 
[0 0 7 9 ] ®»^X;l/2 5 1 ftKtt, *C*iI 

4„ eneoasfttt, ^fif^#H2 6 1 tmnzti 

T^*. Sfc. &#SfH*KB, $fl«SSP15 0{C«fco-CW 
fflJ§ft4%fJi^2 6 3 itfipi^2 6 2ZftLX, JffiM 



;g) #1320 0 3 -59 88 7 

14 

6, WfiSPSSl 5 0#JS^fc£fc-eT|6&ttflJ#*&2 6 

lWSi *©s«s»iPi-©iy^ijft»!*w-rs 

[ 0 0 8 0 ] c ct, m&m 6 3 b» mm 1 5 0 *» 
6©A#fi*Kjsofc^©J9«»T»r<& J; 5 K# 

J&SftTfeD, *fcif*gg2 6 2»f6®g2 6 3!&>6© 
iSJM^if -^^IJ« 1 5 0*P»©A*{f#KlSD?cSgiti 
10 KflMtr*J:5K«B!i3tiT^4. oi^ Mfllffis 
oa>6©}£jtt:g-3*, S^©jS^itH^^ifM"5J 

[0 0 8 1] JW±©«fc 5 4Sffi&&ffR 1 1 

6KJ:0*flitW*^-r4IR{CB. *-* 1 2 1 ©Mtt 

^XJl> 2 5 1 *>6»KWKSfe»«*ffil&-r4. 
*fc. *-*2 0 4©^fc«fc98fe&**ft*&^X*2 5 
1 *«2 0 S5fc^*«tt&^X;l/2 5 1 

[0082] ccdx Kmmttmiir^m, m 

I lOBCSft. 8fe&$$«^X;l<2 5 1 *<=>«*£§ ft 
48£»*©JE*J*>ittWS, tttHK 3 H J: OWtlKff 

J:0P^f4o 

[0 0 8 3 ] *{C, Sffigfe?fg|5 16tLt, MUmm 

30 4c m 1 6 BC © J; 5 ^»fflgt#gP 1 6 ©SSEg^rffi 
Wiliat?*4. 

[0 08 4] C©«M^SP 1 6 B, Sffi*|@MEpI«BK: 
^nxty^r^l Hi, C©^t>?+sri' 

I I iK3msnfc»«w©jaifflKSHRr«KE»3n 

fc55fc*S©^»IW±ffl* ?^112i, 

1 1 nc^3ft?cSSW(CtSf*iaf*i*ig^b?cR 

«©®I^«t5^»^;b3 0 1 

4o 

[0 08 5] Xf>ft^l 1 IB, 2 1© 

40 mmic x *) m.m*ft < m^icwmt m$Lt u 

ori^4o C©Xf>5^^ 9^ 1 1 IB. 3S-&1 2 0± 

+ ^ 1 1 1 CCtetf 4SBR©^t> 1 2 2 KJ: 
3ft4o 

[0 0 8 6] WfrfflmsXtoS 0 1 B, S!f$7"A2 

2<owm\t. «2 o 3©±j8tc-ftiiB£^jiiKaass 

ftT^4„ 5^7-A3 0 l©$i2 0 3JB0©@«lB, 
jEi£P!SnJtl&*-* 2 0 4©|gi&tCj;or5:lil2 0 3 
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;V3 0 1 *«RI»±ffl* WW 2<DMl5(DWmM 

[0 0 8 7] *-*2 04KB, n-^'Ji>a-^2 

B. WtB\ «2 0 3E*)©[I«iC#5£f#T-A2 0 
2©tt*tflffi0*E8lfS. CCD5S7-A2 0 2O« 

©f£g£BfBSR:*ffS-f&©T, £ffT-A2 0 2©$6 

[0 0 8 8 ] ±kEL//c^"^2 04in-$'Ji>3- 
#2 0 5B, mfr<-X2 0 6_ttc3ffi$trt:^2>, C 
©#|5f^-^2 0 6 B> ttB#fil*fl< #4 FW2 0 7 

4. CO;K-;l'*^2 0 8ii 1 #|S££-*2 0 9 ©tills 

wtcas&assstiT^a. fl»*-*2oo©ia 

ftjtB. n-$'ji>3-^2 l lKi-oTfctHSti 

-So j56*«fi»&^XJl'3 0 1 3&««fV©±*KftfcftSfe 20 

8HS*fc**l»fc#TO*-*2 1 l£|gS&TS£, 

3 0 1 ##1$ 3 ftT . S^WEfr 6 ©gt# 
*^^X;l/3 0 l©tttfm©it53 (tttHflSSH) urn 

[0 0 8 9 ] »«^yX;b3 0 l «, Sf*<t LT© 
BI82^**Af -5ffiff3 0 2 i. ${*£ LT©!«7j<£ 

{*^tsib«3 1 1 t^au^asnfcraEflc^xju* 

[ 0 0 9 0 ] 12^3 0 2 B, fflR&^fUS&SP 3 0 3 (Cg 
HS4TCt>£ 0 C©KfF3 0 2KB, *C%asa 30 

tc^fjcrriBE^fciSBS-r-siBSu^* u-* 3 o 4 i, 

^C£^«T&^©E#%MiTSEE#-fe>-?3 0 5 
i, €C£^T££m©^S£MiT£»k>-9-3 
0 6£#I2t3!3ftTl»5. 

[ 0 0 9 1 3 *fc, E*3 1 1 tt, J6*«#&8|53 0 7 K 
SSKStiTOS. Sfc. COiH^S 1 1KB. ^C%zt 
jM-5*e*©BE**WfBW 1 5 0*6A#3*ifcSWMi 
^K^J&TSBE^KWWSWSU^-U-f 3 0 8 
i. ^C£zSflT5ffi7K©E**MiT&E^>-?3 40 

f-3 1 0 itfiBKiSJra**. «*©ftfe9«:iH 

[ 0 0 9 2 ] m 1 7 B, ±SELfc^WAy x;U3 0 

[0 09 3 ] CVffiNgmtesZM 0 1 B, 

£2»atsihw3 o 2{csasnfcm#ttaas3 1 2 

i. #fe|c*08&"r4Ba*3 1 1 fcSSKSnfcjRftiltUJW 
3 1 3 «fctttHSB3 1 3©^S§PB, m» 

P±f±5SP3 1 2©T#fcfcttS£U*tttfiaJ3 1 2*>6ttm 50 
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nitti§P3 1 3A>6ttWSnfcffi*B. ^7KP±fcHgR3 1 3 

jtT©{4g3 1 ^(Dmmo^om^cx 

£^m£^om&Sft6»«©ft»&, ««c§| 

[ 0 0 9 4 ] C©£ 5 &i5fefr»tt*iifTT*IKKtt. * 

1 1 ©@eag. Sfc?t«^X;b3 o i tctfcf&sna 
%Wt UT©E«^a©^S, ®»^X;l/3 0 1 

H£$iJ« 1 5 0 ©SIJWC J: rj MHiT 5„ 
[0 0 9 5]«1©J:5K, Kfflgfc^gPl 6£UT, « 

ffigfc^JSg 1 5 K*il>rfeR«t?**. 
[0 096]»C, J^Lfc£««fe8«WCJ:*a«W 
©^ftfpKo^TttWfS. H 1 8 B3SS8feB*SgK: 

[0 0 9 7 ] ttte. COlWIStKte^Ttt, *-b 
9 F 1 0KTO5ftfcMj<©««W©^©-§R©» 

ttfcUWflu A-fM ^;i/©^t^(c{Si;Tgfe^gPic 

K*f UT^f -T S c £ J: rj . a«W©Mffi%R»(cSt 

[0 0 9 8] C©»«^ggiCj:i3S«W%r5fe^TS 

SI), -f >r 4»1f-S|J 1 1 JCijgSn/c*^ M 0 F*3 
©SSW© 5 %© 1 K©SSW*«^- » H 3 fc «fc 

Dgxoaisn, f i 2(cswssnSo 

M 0rt©a^W©^ffi#±#£[nJ^-C(,>& 
»^{c». c©«fiWttftfiJ{cSKaJl 8K!RSIsn, 

asw©^ffi^±^*i^] < «si3&> 6-e-©*ffi^±*^t&] 
< wsccsrs nfc«, siBfe^ap 1 6 Kjftgs n, * 

©Sffl*W3tiSo *-fe ?H 0l*I©S|gW© 

«c«ffl«s*3S 1 6 *©KBBj6S^S n^> 0 

[0 0 9 9 ] ^CK. lW©llKfcySA--f 
©^W^*^tBSn5 (Xf^'S2) . BPft, »H 
^t©SSW50\ F 1 2KJ:r,^-f--f 

^tt3ESPl 7KSE£3ft. j5fc^a©aSW©*ffltC#« 
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[ 0 1 0 0 J * OT. bit'*-?- A ZJWDftWtM 

, as w©Mi#w # Kft» § ft t t, » * 

#¥fl$r3ftS (^f»^S3) c 

a— f a 1 7 jet *)%&ztiitm» 

- * *©*KW*ffi|* Lft»ffl$;#g|5 1 6 KfcW & 
M©SI31 5 0&C$rai3ft£,, »»#§|U 6©$ij«l 
5 OK, ^©r-^ca-^T, »ffiS5fe^gj 1 6 KfeW 
5IW©»^ff4^I1-S Uf-'^S4). 10 

[0102] J: C^ft«K». 01 1-013 K^-TJl 
fflgt^SPl 6K*sl>TB. Xt>?t> ?1 1 l©H$s 
jIK, Ss^^^l 1 5©B3toSK. fcJ:W^r> 

1 1 5©fPJE^5&Wgf5i 5 0©iWiaiK:J:9SaS3ft 
-5= HI 4(C^-T«ffigt?tS|51 BKfclvtii. 7, 

f>^t^lll ©HfsjIK. #ftf«^X;U2 0 

1 to 2 ft Sft&«©Efc*ttffl*te<fc onttffllft ^ 
H«»l 5 OOftffl&tJ^tlMSftSo Sfc. HI 

5 5c^r«ffii5fej*aj i 8K*»t»TB. i 

1 1 OSOUt, 86»««!&>XA2 5 1 *>6«*&Sft 20 

zmwowi ^\ttm>m, v±m § h ** j: owrBctf 

#3ftSiBW«©JilMUtf}^WtfP§(Sl 5 oooflKHBec 
J^iiHSftS„ 0 1 6 ~H 1 7 ic^TSfflgt 

l 6 Kfct^Ttt, x + vi>\\\ (omiM 

: mm^m^X)V3 o i immstizi^&t lt© 

E«SM©^*, &-#«^X;b3 o i Kwsns 
Lr©«*©aE*. fcitfttttiSi* H/5%IJ« 1 
5 0©MflPK:J:r)aifiE3tiS. 

[0 1 0 3 ] 7tv7'S l^Xf-v7'S3<DW)mt, 7 
TV y'S 2 Kfc^TttfflStHlb*-^ -f 9}MDftWtM 30 

SKW©Sffl^?f#(C^SftTt,^ iflJK 
3ftS£T«CiI3ft-&. ftfc. Xf^Sl^r? 
7" S 3 ©»(££» 19 iIT«§£, C ft 6 ©ttfteWWr 3 ft 

ss«w»*©sse^ii3fts. {ml, isj-©a«w* 

C 0 1 0 4 ] -e UT. 1 6 Kfctt SSffiW© 

«fe^ff%SS OfcIS*. S«W©Sffl*iS&iC«3£ L 

v7'S5) . BPft, A— fw *JH!IHE»1 7fc<£S$iS 
©S£Kffi#»*£K:8;i* 3 ftT I, > £ £ «ff 2 ftftSSW 40 
tt. W8ka-v ^ 1 2fCcfc0A—f ^UttSSSl 7*5 

1 8 (c«t^ § ft, 2SKw©wa#±#*ft< « 

«fr 6*©aiB#-fc&*l*J < ttSIKSKSftS. SfsM 
©S«W«, iga-j h 1 2KJ:»JS!RaJl 8*6* 
MfciHBl 5{c8B£<¥ft. -e©»0W3ft£o 
[0105] &ft, aSW©affliCfc^4A-r ^ 
©^KH^WSfti (Xf?7"S6) . BPS. «ffl 

is^©issw*j, aiss^-f h i 2«cj;oa— f ^ * 
;MfcSESPi 7{cjRg63ft, ffltik<mfflr<D$mtctfm 
btc^-T-< vfrcDftftwrntim^tLZ, so 
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[ 0 1 0 6 ] * Lt, &ffiLftA-f -i Z)\s(DftM£M 
(cS-3# . S«W©gtffl^?if § ftT t,^ 
*2plBf3ftS (Xf^"S8) B 

[0107] mmcommmmmmnx^m^ 

- $ K, -e©S«W%^ bfcSM&SR 1 5 fcfctf § 
5 OfcfSgSftS. Mfr#gBl 5©$iJ«l 
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(54) METHOD AND SYSTEM FOR CLEANING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide method and 
system for surely cleaning a substrate by quickly 
detecting the distribution of particles on the substrate, s 1 
SOLUTION: After the rear surface of a part of a plurality g ? 
of substrates contained in a cassette is cleaned and 
distribution of particles on the rear surface is detected, sg 
cleaning conditions of the substrate are altered, based 
on the distribution of particles thus detected and then 
the rear surface of the plurality of substrates contained S 5 
in the cassette is cleaned under altered cleaning SB 
conditions. Subsequently, the surface of a part of the 
plurality of substrates contained in the cassette is $& 
cleaned and after detecting distribution of particles on 
the surface, cleaning conditions of the substrate are gg 
altered, based on the distribution of particles thus 
detected and then the rear surface of the plurality of 
substrates contained in the cassette is cleaned under 
altered cleaning conditions. 




<Z^ OK? _^ 1 



s 1 o g-cpgffio sata&g , 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An indexer part which lays a cassette which stored two or more substrates 
characterized by comprising the following, A substrate washing method which processes a 
substrate using a substrate processing device provided with a washing section which washes a 
substrate, a particle inspection part which detects particle distribution adhering to a substrate, 
and a transportation part which conveys a substrate between said indexer part, said washing 
section, and said particle inspection part. 

The 1st washing process that conveys and washes some substrates of two or more substrates 
stored by said cassette to said washing section. 

A particle detection process which conveys a substrate washed in said washing section in said 
particle inspection part, and detects a distribution state of particle. 

A cleaning condition change process of changing a cleaning condition of a substrate by said 
washing section based on a distribution state of particle detected by said particle inspection 

The 2nd washing process that conveys two or more substrates stored by said cassette to said 
washing section, and is washed by a cleaning condition after change. 

[Claim 2]A substrate cleaning device having the following, conveying two or more substrates 
stored by said cassette to said washing section, and washing by a cleaning condition after 
change. 

An indexer part which lays a cassette which stored two or more substrates. 
A washing section which washes a substrate. 

A particle inspection part which detects particle distribution adhering to a substrate. 
A transportation part which conveys a substrate between said indexer part, said washing section, 
and said particle inspection part, A control section which changes a cleaning condition of a 
substrate by said washing section based on a distribution state of particle in the substrate 
concerned after washing some substrates of two or more substrates stored by said cassette in 
said washing section and inspecting in said particle inspection part. 

[Claim 3]In the substrate cleaning device according to claim 2. said washing section, A soaping- 
machine style which washes a substrate with a cleaning brush, a soaping-machine style which 
supplies and washes a high-pressure penetrant remover to a substrate, a soaping-machine style 
which supplies and washes a penetrant remover in which supersonic vibration was given to a 
substrate Or a substrate cleaning device which equips a substrate with at least one of the 
soaping-machine styles which supply a misty state penetrant remover which a fluid and a gas 
mixed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the substrate washing method and substrate 
cleaning device which carry out washing processing of the substrates, such as a semiconductor 
wafer, a glass substrate for liquid crystal display panels or a mask substrate for semiconductor 
manufacturing devices. 
[0002] 

[Description of the Prior Art]The soaping-machine style in which such a substrate cleaning 
device washes a substrate with a cleaning brush, It has various kinds of soaping-machine styles, 
such as a soaping-machine style which supplies and washes a high-pressure penetrant remover 
to a substrate, a soaping-machine style which supplies and washes the penetrant remover in 
which supersonic vibration was given to the substrate, or a soaping-machine style which supplies 
the misty state penetrant remover which the fluid and the gas mixed to the substrate. 

[Problem(s) to be Solved by the Invention]In the substrate cleaning device provided with such a 
soaping-machine style, the cleaning effect of the particle which adhered to the cleaning brush 
and substrate for washing a substrate on the surface of the substrate in connection with aging 
of the cleaning liquid supplying nozzle for supplying a penetrant remover also changes temporally. 
For this reason, it is generated also when a substrate cannot be washed purely enough. 
[0004]In order to cope with such a problem, it conveys to the particle inspection device which 
detects the particle distribution which adhered the substrate after washing processing to the 
substrate While this particle inspection device detects the distribution state of the particle on a 
substrate, adjusting the washing motion by various kinds of soaping-machine styles based on the 
distribution state of the detected particle, so that a substrate can be washed purely is also 
considered. r r. 

[0005] However, since it is necessary to detect the distribution state of particle in this case after 
conveying the substrate after washing processing to the particle inspection device of every 
exception with a substrate cleaning device, there is a problem that processing takes time. 
[0006]This invention is made in order to solve an aforementioned problem, and it is a thing, 
the purpose — ** ~ it is providing the substrate washing method and substrate cleaning device 
which can wash a substrate certainly by detecting the distribution state of particle promptly. 

[Means for Solving the Problem]The invention according to claim 1 is provided with the following. 
An indexer part which lays a cassette which stored two or more substrates. 
A washing section which washes a substrate. 

A particle inspection part which detects particle distribution adhering to a substrate, It is a 
substrate washing method which processes a substrate using a substrate processing device 
provided with a transportation part which conveys a substrate between said indexer part, said 
washing section, and said particle inspection part, The 1st washing process that conveys and 
washes some substrates of two or more substrates stored by said cassette to said washing 



section, A particle detection process which conveys a substrate washed in said washing section 
in said particle inspection part, and detects a distribution state of particle, A cleaning condition 
change process of changing a cleaning condition of a substrate by said washing section based on 
a distribution state of particle detected by said particle inspection part, and the 2nd washing 
process that conveys two or more substrates stored by said cassette to said washing section, 
and is washed by a cleaning condition after change. 

[0008]An indexer part which lays a cassette by which the invention according to claim 2 stored 
two or more substrates, A washing section which washes a substrate, and a particle inspection 
part which detects particle distribution adhering to a substrate, A transportation part which 
conveys a substrate between said indexer part, said washing section, and said particle inspection 
part, It washes in said washing section, and based on a distribution state of particle in a 
substrate inspected in said particle inspection part, it has a control section which changes a 
cleaning condition of a substrate by said washing section, and washes by a cleaning condition 
after changing two or more substrates stored by said cassette. 

[0009]In the invention according to claim 2, the invention according to claim 3 said washing 
section It has at least one of a soaping-machine style which washes a substrate with a cleaning 
brush, a soaping-machine style which supplies and washes a high-pressure penetrant remover to 
a substrate, a soaping-machine style which supplies and washes a penetrant remover in which 
supersonic vibration was given to a substrate, or the soaping-machine styles which supply a 
misty state penetrant remover which a fluid and a gas mixed to a substrate. 

[Embodiment of the Invention] Hereafter, this embodiment of the invention is described based on 
a drawing. Dr awing 1 is a side schematic diagram of the substrate cleaning device concerning 
this invention, and drawing 2 is that flat-surface schematic diagram. 

[001 1]The indexer part 1 1 for carrying in again the substrate W which finished processing while 
this substrate cleaning device took out at a time the one substrate W which should perform 
processing from the cassette 10 which stored two or more substrates W in the cassette 10, The 
surface washing part 15 of the couple for washing the surface of the substrate W, and the rear 
face washing section 1 6 of the couple for washing the rear face of the substrate W, The particle 
inspection part 17 of the couple for detecting the particle distribution adhering to the substrate 
W The pars inflexa 18 which reverses the substrate W so that the state where the state where 
the surface is [ the substrate W ] suitable up, and its rear face turn to the upper part can be 
taken, It has the transportation part 1 4 which consists of the carrying un.ts 1 2 and 3 of the 
couple for conveying the substrate W between the indexer part 1 1 , the surface washing part 1 5 
the rear-face washing section 16, the particle inspection part 17, and the pars inflexa 18, and the 
chemical cabinet 1 9 which stores a chemical tank, piping, etc. 

[0012]In drawing 2, the particle inspection part 17 of explanation arranged for convenience above 
one surface washing part 15 and one rear-face washing section 16 can be shifted to an obl.que 
direction, and is illustrated. 

[0013]The carrying unit 13 arranged in the side of the indexer part 11, It conveys to the carrying 
unit 12 which picked out the substrate W which should perform processing from the cassette 10 
laid on the indexer part 1 1, and was allocated in the center section of the substrate cleaning 
device Or it is for storing in the cassette 10 which received the substrate W which process.ng 
completed from the carrying unit 12, and was laid in the mounting base. On the other hand, the 
carrying unit 12 allocated in the center section of the substrate cleaning device is for accessing 
the surface washing part 15, the rear-face washing section 16, the particle inspection part 17, 
and the pars inflexa 1 8, and delivering the substrate W among these. 

[0014]Next, the composition of the carrying unit 12 is explained. DrawjngJjs a perspective v.ew 
showing the important section of this carrying unit 12. 
[001 5]This carrying unit 1 2 is provided with the following. 

The substrate transportation arms 5a and 5b of the up-and-down couple for holding and 
conveying the substrate W. 

The horizontal displacement mechanism for moving independently these substrate transportation 



arms 5a and 5b of each other horizontally (the direction of X). 

The elastic rising and falling mechanism for moving these substrate transportation arms 5a and 
5b in the perpendicular direction (Z direction) synchronously. 

The rotary drive for rotating these substrate transportation arms 5a and 5b synchronizing with 
the circumference of a vertical axis (the direction of theta). 

[0016]the elastic rising and falling mechanism mentioned above — it has the covering 23 for the 
covering 24 in the covering 23, and has a telescopic type multi stage embedded structure in 
which each storage is possible for the covering 22 in the covering 21 in the covering 22. the time 
of dropping the substrate transportation arms 5a and 5b — in the covering 23, the covering 23 is 
stored in the covering 22 and the covering 22 is respectively stored for the covering 24 in the 
covering 21. When raising the substrate transportation arms 5a and 5b, the covering 22 out of 
the covering 22 is respectively pulled [ the covering 24 ] out for the covering 23 out of the 
covering 21 from the inside of the covering 23. 

[0017]The rotary drive mentioned above has the composition which rotates a telescopic type 
elastic rising and falling mechanism in the direction of theta to the pedestal 25. The covering 26 
is attached to the pedestal 25. 

r0018l Drawing4 and drawing 5 are drawings of longitudinal section for explaining operation of the 
carrying unit 12. Drawing 4 shows the state where the elastic rising and falling mechanism 
developed, and drawing 5 shows the state where the elastic rising and falling mechanism 

[Ooi9]I°n the coverings 22 and 23 mentioned above and 24, the belt pulleys 27, 28 and 29 are 
attached respectively, and the belts 31. 32, and 33 are passed over these belt pulleys 27 28, and 
29 And one end of the belt 33 is being fixed to the upper part of the holddown member 34 
provided in the covering 26, and the other end is being fixed to the lower part of the hoisting 
member 37 connected with the covering 23. Similarly, one end of the belt 32 is being fixed to the 
upper part of the hoisting member 38 connected with the covering 24, and the other end is being 
fixed to the lower part of the hoisting member 36 connected with the covering 22. One end of 
the belt 31 is being fixed to the upper part of the hoisting member 37 connected with the 
covering 23, and the other end is being fixed to the lower part of the hoisting member 35 
connected with the covering 21. . 
[0020]The hoisting member 38 is connected via the ball screw 44 which rotates by the drive of 
the rotating table 41 which supports the holddown member 34, and the motor 42 allocated on the 

[oSlfn^heVJstic rising and falling mechanism which has such composition, when raising the 
substrate transportation arms 5a and 5b, the hoisting member 38 is raised to the rotating table 
41 by the drive of the motor 42. A rise of the hoisting member 38 will also raise the belt puHey 
29 attached to the hoisting member 38. Here, since the end of the belt 33 is being fixec I to the 
holddown member 34, if the belt pulley 29 goes up, as it can pull up to the be t 33 the hoisting 
member 37 will go up. If the hoisting member 37 goes up, the belt pulley 28 attached to the 
hoiS membe? 37 goes up, and as it can pull up to the belt 32, the hoisting member 36 will go 
up Similarly, if the hoisting member 36 goes up, the belt pulley 27 attached to the hoisting 
member 36 goes up, and as it can pull up to the belt 31, the hoisting member 35 will go up. 
[0022]On the other hand, when dropping the substrate transportation arms 5a and 5b Une 
hoisting member 38 is dropped to the rotating table 41 by the drive of the motor 42 Thereby, 
each hoisting members 31, 32, and 33 interlock and descend by operation contrary to the 
operation mentioned above. , 
[0023]Therefore, it becomes possible to move the substrate transportation arms 5a and 5b in 
the perpendicular direction synchronously by the drive of the motor 42^ 

[0024]It can be freely rotated in the direction of theta to the pedestal 25 by the rotating table 41 
which supports the holddown member 34 mentioned above. And the rotary drive which has the 
motor 43 is allocated between the holddown member 34 and the pedestal 25. For this reason it 
becomes possible to rotate the substrate transportation arms 5a and 5b ^ nch ^ n ' Z, ^^ h th t e hp 
circumference of a vertical axis by rotating the holddown member 34 to the pedestal 25 with the 



rotating table 41 by the drive of the motor 43. 

[0025]Next, the composition of the horizontal displacement mechanism for moving mutual 
independently horizontally the substrate transportation arms 5a and 5b mentioned above and 
these substrate transportation arms 5a and 5b is explained. D rawing 6 is a perspective view of 
the substrate transportation arms 5a and 5b. 

[0026] Respectively in the pedestal 50 upper part these substrate transportation arms 5a and 5b, 
When it has the substrate attaching part 51 for holding the substrate W, the 1st connecting 
member 52, and the 2nd connecting member 53 and this 1st and 2nd connecting member 52 and 
53 performs bending operation, it has the composition which makes the substrate attaching part 
51 go straight on in the horizontal direction of X. 

r0027l Drawing 7 is a sectional side elevation showing the internal structure of the substrate 
transportation arm 5a. The substrate transportation arm 5b also has the same structure as this 
substrate transportation arm 5a. 

[0028]This substrate transportation arm 5a is provided with the following. 
The substrate attaching part 51 provided in the tip side for holding the substrate W. 
The 1st connecting member 52 that supports this substrate attaching part 51 in the level 
surface enabling free rotation. 

The 2nd connecting member 53 that supports this 1st connecting member 52 in the level surface 
enabling free rotation. 

The horizontal displacement mechanism which has the motor 54 made to rotate this 2nd 
connecting member 53 in the level surface. 

[0029]The axis 55 is allocated in the base end of the substrate attaching part 51, and the belt 
pulley 61 is being fixed to this axis 55.The axis 56 is allocated in the base end of the 1st 
connecting member 52, and the two belt pulleys 62 and 63 are being fixed to this axis 56. The 
axis 57 connected with the motor 54 is allocated in the base end of the 2nd connecting member 
53 and this axis 57 is equipped with the belt pulley 64, enabling free rotation. The synchronous 
beit 58 is passed over between the belt pulley 61 and the belt pulley 62, and the synchronous 
belt 59 is respectively passed over between the belt pulley 63 and the belt pulley 64. 
[0030]Here, the path of the belt pulley 61 and the path of the belt pulley 62 are set as 2 to 1, 
and the path of the belt pulley 63 and the path of the belt pulley 64 are set [ two ] up in one 
pair. Each of distance from the axis 55 to the axis 56 and distance from the axis 56 to the axis 
57 is set as R. , , , 

r0031l Drawing8 is an explanatory view which illustrates notionally operation of the substrate 
transportation arms 5a and 5b which have the composition mentioned above. 
[0032]The 2nd connecting member 53 is rotated in the direction only with the counter clockwise 
angle alpha via the axis 57 by the drive of the motor 54. Thereby, the axis 56 located in the tip 
part of the 2nd connecting member 53 receives a drive via the synchronous belt 59 and the belt 
pulley 63, and only angle-of-rotation [ twice the angle of the axis 57 ] beta=2alpha rotates it to 
clockwise direction. By this, the axis 55 located in the tip part of the 1 st connecting member 52 
goes straight on in the direction of X shown in draumzA 

[0033]The axis 55 is having the angle of rotation controlled by the belt pulleys 61 and 62 and the 
synchronous belt 58 at this time. Here, when based on the 1st connecting member 52, only one 
half of angle gamma=alpha of the axis 56 will rotate the axis 55 in the counter clockwise 
direction, but since 1 st connecting member 52 the very thing is also rotating, the substrate 
attaching part 51 will go straight on in the direction of X, where the same posture is maintained 
to the pedestal 50. 

[0034]As mentioned above, the substrate transportation arms 5a and 5b of an up-and down 
couple for the carrying unit 12 to hold and convey the substrate W, The horizontal displacement 
mechanism for moving mutual independently these substrate transportation arms 5a and 5b 
horizontally The elastic rising and falling mechanism for moving these substrate transportation 
arms 5a and 5b in the perpendicular direction synchronously, It has a rotary drive for rotating 
these substrate transportation arms 5a and 5b synchronizing with the circumference of a 
vertical axis, and has composition which can convey the substrate W held to the substrate 



attaching part 51 to arbitrary substrate process units. 

[0035]Next, the composition of the carrying unit 13 is explained. Drawing 9 is a perspective view 
showing the important section of the carrying unit 13. 

[0036]This carrying unit 1 3 differs from the carrying unit 1 2 which only the point provided with 
the single substrate transportation arm 5c instead of the substrate transportation arms 5a and 
5b of the up-and-down couple in the carrying unit 12 mentioned above mentioned above. Along 
with the guide member 30 of the couple allocated by the operation of the ball screw 20 which 
rotates by the drive of the motor which is not illustrated along with the indexer part 1 1 , 
reciprocation moving is possible for this carrying unit 13. 

[0037]Next, the composition of the pars inflexa 18 mentioned above is explained. Drawing 10 is a 
perspective view showing the important section of the pars inflexa 18. 

[0038]This pars inflexa 18 is for rotating the substrate W around a horizontal axis and performing 
that rear surface inversion so that the state where the state where that surface is [ the 
substrate W ] suitable up, and its rear face turn to the upper part can be taken. This pars inflexa 
18 has the buck 71 which carries out vertical movement by the ascending and descending means 
which is not illustrated. On this buck 71, two or more substrate support pins 72 which contact 
only the edge part of the substrate W are allocated. The zipper 73 of the couple which pinches 
the substrate W held with two or more substrate support pins 72 in the state of contacting only 
an edge part is allocated above the buck 71. The zipper 73 of the couple is supported by the 
support member 74 rotated centering on a horizontal axis. 

[0039]In reversing the substrate W by this pars inflexa 18, it lays the substrate W on the 
substrate support pins 72 of the buck 71 with the carrying unit 12. And the buck 71 is dropped 
while pinching the both-ends edge of the substrate W supported on the substrate support pins 
72 by the zipper 73 of a couple. If the buck 71 fully descends, 180 degrees of support members 
74 will be rotated centering on a horizontal axis with the zipper 73 of a couple. Thereby, 180 
degrees of substrates W rotate and the rear surface inversion is performed. If the rear surface 
inversion of the substrate W is completed, while raising the buck 71 and laying the substrate W 
on the substrate support pins 72, pinching by the zipper 73 of a couple is opened. 
[0040]Next, the composition of the surface washing part 1 5 of the couple for washing the 
surface of the substrate W mentioned above and the rear-face washing section 16 of the couple 
for washing the rear face of the substrate W is explained. 

[0041]Only the shape of the spin chuck which supports the substrate W differs between the 
surface washing part 15 and the rear-face washing section 16. That is, in the surface washing 
part 15 since it washes where the surface of the substrate W is turned up, the spin chuck which 
supports the center section of the rear face of the substrate W is used. On the other hand, ,n 
the rear-face washing section 16, since it washes where the rear face of the substrate W is 
turned up, the spin chuck which supports only the edge part of the surface of the substrate W is 
used Except for these points, from having composition with same surface washing part 15 and 
rear-face washing section 16, in the following explanation, only the composition of the rear-face 
washing section 16 is explained, and explanation of the surface washing part 15 is omitted. 
[0042]To the surface washing part 1 5 and the rear-face washing section 1 6. The soaping 
machine style which washes the substrate W with a cleaning brush, the soap.ng-mach.ne style 
which supplies and washes a high-pressure penetrant remover to the substrate W, the soaping- 
machine style which supplies and washes the penetrant remover in which supersonic vibration 
was given to the substrate W, Or various kinds of soaping-machine styles, such as a soaping 
machine style which supplies the misty state penetrant remover which the fluid and the gas 
mixed are used for the substrate W. In the following explanation, the composition of these 
soaping-machine styles is explained in order. It may be made to allocate the single thing of these 
soaping-machine styles in the surface washing part 15 and the rear-face washing section 16. 
and may be made to allocate the thing of the plurality of these soaping-machine styles in the 
surface washing part 1 5 and the rear-face washing section 1 6. 

[0043]The embodiment at the time of adopting what first was provided with the soaping-machine 
style which washes the substrate W with a cleaning brush as the rear-face washing section 16 is 
described Drawing 1 1 is drawing of longitudinal section showing the outline of such a rear-face 



washing section 16. 

[0044]This rear-face washing section 16 is provided with the following. 
The spin chuck 1 1 1 which supports a substrate pivotable. 

The cup 1 12 for preventing scattering of the penetrant remover allocated around the substrate 
W supported by this spin chuck 1 1 1 so that rise and fall were possible. 
The cleaning liquid supplying nozzle which supplies a penetrant remover to the substrate W 
supported by the spin chuck 111 and which is not illustrated. 

The cleaning brush 115 which washes the substrate W with which the penetrant remover was 
supplied from the cleaning liquid supplying nozzle, The pressure regulation mechanism 118 built 
in in the suspension arm 1 1 7 which adjusts the thrust of the cleaning brush 1 1 5 to the moving 
mechanism 1 1 6 to which this cleaning brush 1 15 is moved along the rear face of the substrate W 
supported by the spin chuck 1 1 1 , and the substrate W supported by the spin chuck 111. 

[0045]The spin chuck 111 has composition rotated focusing on the axis which turns to the 
perpendicular direction by the drive of the motor 121. This spin chuck 1 1 1 is provided with two 
or more holding pins 122 on the pedestal 120. The substrate W is supported with two or more 
holding pins 122 which can be set to the spin chuck 111. 

[0046]The cleaning brush 1 15 is supported by the tip part of the angle-shaped suspension arm 
1 1 7 pivotable focusing on the axis P2 of the perpendicular direction. As for the brush part of this 
cleaning brush 1 1 5, a nylon brush, a mohair brush, the product made from sponge, the product 
made from felt, and the thing made from a plastic are used. The suspension arm 1 1 7 is 
constituted rotatable focusing on the axis P1 which turns to the perpendicular direction in the 
outside of the cup 1 12 for preventing scattering. 

[0047]The base end of the suspension arm 117 is really connected with the upper bed of the 
pivot 137 pivotable. Rotation of the circumference of said axis P1 of the suspension arm 117 is 
realized by the drive of the motor 1 38 in the moving mechanism 1 1 6 which can be rotated 
reciprocally via the pivot 137. While being able to carry out the horizontal migration of the 
cleaning brush 1 1 5 by this between the position in readiness of the side of the cup 1 1 2 for 
preventing scattering, and the substrate W top held at the spin chuck 1 1 1, at the time of washing 
of the substrate W. The liquid membrane of the penetrant remover formed on the substrate W is 
made to meet, and it has come to be able to carry out the horizontal migration of the cleaning 

[0048]The moving mechanism 116 is equipped with the position surveillance 139 of the cleaning 
brush 115 This position surveillance 139 supervises the absolute angle theta of the suspension 
arm 117 accompanying rotation of the circumference of the axis P1 by a rotary encoder etc., for 
example. Since the absolute angle theta of this suspension arm 1 1 7 and the position of the 
cleaning brush 1 15 on the substrate W correspond mutually, they can supervise the position of 
the cleaning brush 115 under washing for the substrate W under supervising the absolute angle 
theta of the suspension arm 1 1 7. , . * 

[0049]Next, the composition of the pressure regulation mechanism 118 to which the thrust ot 
the cleaning brush 1 15 to the substrate W supported by the spin chuck 1 1 is changed is 
explained. Drawing 12 is a sectional view showing the thrust adjustment mechanism 118 
allocated in the suspension arm 1 1 7 with the rotary drive of the cleaning brush 1 1 5. 
[0050]As shown in drawing 12 , in the suspension arm 117, the circumference of said axis P2 is 
provided in the solid of revolution 141 pivotable via the bearing 140. The interlocking linkage of 
the pulley 142 and the motor 143 which were really attached pivotable is carried out to this solid 
of revolution 141 via the timing belt 144. The guide idler 145 of every a couple is formed in each 
up-and-down both-sides part which sandwiches the pulley 142 of the solid of revolution 141. 
While these guide idlers 145 are constituted so that it may act on the spline part 146a formed in 
the part in the middle of the cleaning brush base material 146 which attached the cleaning brush 
1 15 to the lower end, and they the solid of revolution 141 and really rotate, it is constituted so 
that it can go up and down the cleaning brush base material 146. 

[0051 ]It is really attached to the cleaning brush base material 146 by the spring seat 147 
pivotable and The spring seat 147, The compression coil spring 149 is formed over the spring 



seat 148 attached to the solid of revolution 141, It balances with the weight of the cleaning 
brush 115 and the cleaning brush base material 146, and the weight equilibrium mechanism 150 is 
constituted so that a predetermined height may be made to maintain the cleaning brush 1 1 5 to 
the suspension arm 17. 

[0052]The contact member 152 is attached to the upper bed of the cleaning brush base material 
146 possible only relative rotating via the bearing 151. The operating rod 153 is connected with 
the upper bed of this contact member 152. The operating rod 153 is penetrated in the coil 155 
which constitutes the linear actuator 1 54. 

r0053l Drawing 13 is a block diagram showing the main electric constitution of the rear-face 
washing section 1 6 including the thrust adjustment mechanism 118. 

[0054]As shown in this figure, the electric power unit 156 connected with the linear actuator 154 
comprises the power supply 157 and the variable resister 158, By adjusting the resistance of the 
variable resister 158, by changing the current sent through the coil 155 and adjusting the 
electromagnetic force of the linear actuator 154, it is constituted so that it may go up and down 
the operating rod 1 53 linearly and the height position can be adjusted. Thereby, the height 
position can be adjusted and the cleaning brush 115 can be made to act on the substrate W by 
the pressing load (thrust) according to the height position of the cleaning brush 1 15 by going up 
and down the cleaning brush 1 15 via the cleaning brush base material 146 now (press). And it 
becomes possible to change arbitrarily the washing pressure of the cleaning brush [ as opposed 
to the substrate W under washing for the substrate W ] 1 15 by changing the resistance of the 
variable resister 158 during washing of the substrate W. 

[0055]The resistance of the variable resister 158 in the electric power unit 156 is constituted so 
that it may be adjusted by the control section 150. This control section 150 performs control of 
the motors 121, 138, and 143 mentioned above and the penetrant remover feed zone 161 which 
supplies a penetrant remover to a cleaning liquid supplying nozzle while surveillance intelligence 
is given from the position surveillance 139. The pressing load setting device 160 is also 
connected to the control section 150. 

[0056]kinds (an aluminum film.), such as a film formed on the substrate W when performing 
washing processing of the substrate W According to an oxide film, a nitride, a polysihcon film, a 
pattern film, BEASHIRIKON, etc. the character of the contaminant adhering to the substrate W, a 
kind etc., the thrust at the time of washing corresponding to it (pressing load) is set up from the 
pressing load setting device 160. This thrust is set up according to the position of the cleaning 
brush 1 1 5 in the substrate W supported by the spin chuck 111. 
[0057]When the control section 150 controls the electric power unit 156, adjusts the 
electromagnetic force of the linear actuator 154 and adjusts the height position of the operating 
rod 153 by this at the time of washing of the substrate W, Go up and down the cleaning brush 
1 15 via the cleaning brush base material 146, adjust the height position, the cleaning brush 1 15 is 
made to act on the substrate W by the pressing load (thrust) beforehand set up according to the 
position of the cleaning brush 1 1 5 in the substrate W supported by the spin chuck 111, and the 
washing is performed. 

[0058]When the rear-face washing section 116 which has the above composition washes the 
substrate W, while rotating the spin chuck 1 1 1 by the drive of the motor 1 21 , a penetrant 
remover is supplied to the substrate W from the cleaning liquid supplying nozzle which omitted 
the graphic display. The cleaning arm 1 17 is rotated to the circumference of the axis P1 by the 
drive of the motor 138, and horizontal migration of the cleaning brush 115 is carried out on the 
center of rotation of the substrate W from a position in readiness, then the resistance of the 
variable resister 158 is adjusted, and it is made to act on the substrate W by the thrust set up 
beforehand. . no , , 

[0059]In this state, rotating the cleaning brush 115 to the circumference of the axis P2 by the 
drive of the motor 143, drive the electric motor 138, the cleaning brush 1 15 is made to meet the 
liquid membrane of the penetrant remover formed on the substrate W, horizontal migration is 
carried out with constant speed, and the substrate W is washed. 

[0060]When performing such washing motion, the revolving speed of the spin chuck 1 1 1 , the 
revolving speed of the cleaning brush 1 1 5, and the thrust of the cleaning brush 1 1 5 are adjusted 



with control of the control section 1 50 so that the substrate W may be washed most purely. 

[0061]Next, the embodiment at the time of adopting the thing provided with the soaping-machine 

style which supplies and washes a high-pressure penetrant remover to the substrate W as the 

rear-face washing section 16 is described. Drawing 14 is drawing of longitudinal section showing 

the outline of such a rear-face washing section 16. 

[0062]This rear-face washing section 16 is provided with the following. 

The spin chuck 1 1 1 which supports a substrate pivotable. 

The cup 1 1 2 for preventing scattering of the penetrant remover allocated around the substrate 
W supported by this spin chuck 1 1 1 so that rise and fall were possible. 

The cleaning liquid supplying nozzle 201 which supplies a high-pressure penetrant remover to 
the substrate W supported by the spin chuck 111. 

[0063]The spin chuck 111 has composition rotated focusing on the axis which turns to the 
perpendicular direction by the drive of the motor 121. This spin chuck 1 1 1 is provided with two 
or more holding pins 122 on the pedestal 120. The substrate W is supported with two or more 
holding pins 1 22 which can be set to the spin chuck 111. 

[0064]The cleaning liquid supplying nozzle 201 is supported by the tip part of the suspension arm 
202. The base end of the suspension arm 202 is really connected with the upper bed of the axis 
203 pivotable. Rotation of the circumference of the axis 203 of the suspension arm 201 is 
realized by the drive of the motor 204 which can rotate reciprocally via the pivot 203. It has 
come to be able to carry out the horizontal migration of the cleaning liquid supplying nozzle 201 
thereby between the position in readiness of the side of the cup 112 for preventing scattering, 
and the substrate W top held at the spin chuck 111. „ c 
[0065]The rotary encoder 205 is attached to the motor 204. This rotary encoder 205 supervises 
the absolute angle theta of the suspension arm 202 accompanying rotation of the circumference 
of the axis 203, for example. Since the absolute angle theta of this suspension arm 202 and the 
position of the cleaning liquid supplying nozzle 201 on the substrate W correspond mutuary, they 
can supervise the position of the cleaning liquid supplying nozzle 201 under washing for the 
substrate W under supervising the absolute angle theta of the suspension arm 202. 
[0066]The motor 204 and the rotary encoder 205 which were mentioned above are supported on 
the rise-and-fall base 206. This rise-and-fall base 206 is screwed in the ball screw 208 currently 
installed by the guide shaft 207 side by side while it is inserted in the guide shaft 207 which 
turns to the perpendicular direction, enabling free sliding. The interlocking linkage of this ball 
screw 208 is carried out to the axis of rotation of the rise-and-fall motor 209. The rotation of 
the rise-and-fall motor 209 is detected by the rotary encoder 21 1 . If the rise-and-fall motor 21 1 
is driven when the cleaning liquid supplying nozzle 201 is in the washing position which hits 
above the substrate W, the cleaning liquid supplying nozzle 201 will go up and down, and the 
height (static-discharge-head H) of the discharge opening of the cleaning liquid supplying nozzle 
201 from a substrate W side will be adjusted. 

[0067]For the piping 212 which supplies a penetrant remover to the cleaning liquid supplying 
nozzle 201 The high voltage unit 214 which adjusts the pressure of the penetrant remover from 
the penetrant remover supply source which is not illustrated according to the pressure from the 
electropneumatic change valve 21 3, The flow regulation unit 21 6 for adjusting the flow of a 
penetrant remover by the switching action of the electromagnetic valve 215 currently allocated 
in each of two or more channels, A penetrant remover is supplied via the pressure sensor 217 
which detects the pressure of the penetrant remover supplied from the flow regulation unit 216, 
and the flow rate sensor 21 8 which detects the flow of a penetrant remover. 
[0068]Although an electrical signal is inputted into the electropneumatic change valve 213 from 
the control section 150 and pneumatic pressure is adjusted to the pressure according to this 
electrical signal, the adjusted pressure is detected by the pressure sensor arranged by the 
electropneumatic change valve 21 3, and is fed back to the control section 1 50 The detecting 
signal of the pressure sensor 21 7 and the flow rate sensor 21 8 is also fed back to the control 
section 150, and the high voltage unit 214 and the flow regulation unit 216 are controlled 
according to the signal. 



[0069]When the rear-face washing section 116 which has the above composition washes the 
substrate W, while rotating the spin chuck 111 by the drive of the motor 121, a penetrant 
remover is supplied to the substrate W from the cleaning liquid supplying nozzle 201. By rotating 
the cleaning liquid supplying nozzle 201 to the circumference of the axis 203 by the drive of the 
motor 204, and carrying out horizontal migration of the cleaning liquid supplying nozzle 201, a 
high-pressure penetrant remover is supplied to the substrate W, and the substrate W is washed. 
[0070]When performing such washing motion, pressure [ of a penetrant remover ], discharge 
quantity, and static-discharge-head H supplied from the revolving speed of the spin chuck 1 1 1 
and the cleaning liquid supplying nozzle 201 is adjusted with control of the control section 150 so 
that the substrate W may be washed most purely. It may be made to change the angle 
(discharging angle alpha) to the substrate W side of the cleaning liquid supplying nozzle 201 . 
[0071]Next, the embodiment at the time of adopting the thing provided with the soaping-machine 
style which supplies and washes the penetrant remover in which supersonic vibration was given 
to the substrate W as the rear-face washing section 16 is described. Di^wjngJ5Js drawing of 
longitudinal section showing the outline of such a rear-face washing section 16. 
[0072]This rear-face washing section 16 is provided with the following. 
The spin chuck 1 1 1 which supports a substrate pivotable. 

The cup 1 12 for preventing scattering of the penetrant remover allocated around the substrate 
W supported by this spin chuck 1 1 1 so that rise and fall were possible. 

The cleaning liquid supplying nozzle 251 which supplies a high-pressure penetrant remover to 
the substrate W supported by the spin chuck 111. 

[0073]The spin chuck 111 has composition rotated focusing on the axis which turns to the 
perpendicular direction by the drive of the motor 121. This spin chuck 1 1 1 is provided with two 
or more holding pins 122 on the pedestal 120. The substrate W is supported with two or more 
holding pins 1 22 which can be set to the spin chuck 111. 

[0074]The cleaning liquid supplying nozzle 251 is supported by the tip part of the suspension arm 
202. The base end of the suspension arm 202 is really connected with the upper bed of the axis 
203 pivotable. Rotation of the circumference of the axis 203 of the suspension arm 251 is 
realized by the drive of the motor 204 which can rotate reciprocally via the pivot 203. It has 
come to be able to carry out the horizontal migration of the cleaning liquid supplying nozzle 251 
thereby between the position in readiness of the side of the cup 112 for preventing scattering, 
and the substrate W top held at the spin chuck 111. 

[0075]The rotary encoder 205 is attached to the motor 204. This rotary encoder 205 supervises 
the absolute angle theta of the suspension arm 202 accompanying rotation of the circumference 
of the axis 203, for example. Since the absolute angle theta of this suspension arm 202 and the 
position of the cleaning liquid supplying nozzle 251 on the substrate W correspond mutually, they 
can supervise the position of the cleaning liquid supplying nozzle 251 under washing for the 
substrate W under supervising the absolute angle theta of the suspension arm 202. 
[0076]The motor 204 and the rotary encoder 205 which were mentioned above are supported on 
the rise-and-fall base 206. This rise-and-fall base 206 is screwed in the ball screw 208 currently 
installed by the guide shaft 207 side by side while it is inserted in the guide shaft 207 which 
turns to the perpendicular direction, enabling free sliding. The interlocking linkage of this ball 
screw 208 is carried out to the axis of rotation of the rise-and-fall motor 209. The rotation of 
the rise-and-fall motor 209 is detected by the rotary encoder 21 1 . If the rise-and-fall motor 21 1 
is driven when the cleaning liquid supplying nozzle 251 is in the washing position which hits 
above the substrate W, the cleaning liquid supplying nozzle 251 will go up and down, and the 
height (static-discharge-head H) of the discharge opening of the cleaning liquid supplying nozzle 
251 from a substrate W side will be adjusted. 

[0077]For the piping 252 which supplies a penetrant remover to the cleaning liquid supplying 
nozzle 251. The pressure regulating valve 254 which adjusts the pressure of the penetrant 
remover from the penetrant remover supply source which is not illustrated according to the 
pressure from the electropneumatic change valve 253, The flow control valve 255 which adjusts 
the flow of the circulating penetrant remover according to directions of the control section 150, 



The pressure sensor 256 which detects the pressure of a penetrant remover, and the flow rate 
sensor 257 which detects the flow of a penetrant remover, The penetrant remover from a 
penetrant remover supply source is supplied via the opening and closing valve 258 which 
switches opening/stoppage of a channel according to the directions from the control section 
1 50, and switches the regurgitation/stop of the penetrant remover from the cleaning liquid 
supplying nozzle 251. 

[0078]Although an electrical signal is inputted into the electropneumatic change valve 253 from 
the control section 1 50 and pneumatic pressure is adjusted to the pressure according to this 
electrical signal, the adjusted pressure is detected by the pressure sensor arranged by the 
pressure regulating valve 254, and is fed back to the control section 1 50. The detecting signal of 
the pressure sensor 256 and the flow rate sensor 257 is also fed back to the control section 
150, and the electropneumatic change valve 253 and the flow control valve 255 are controlled 
according to the signal. 

[0079]In the cleaning liquid supplying nozzle 251, several oscillation objects in which resonance 
frequency differs mutually for giving supersonic vibration to the penetrant remover which passes 
through that are built in. These oscillation objects are connected with the oscillation object 
switcher 261. The high frequency voltage of predetermined frequency is impressed to each 
oscillation object via the oscillator 263 and the amplifier 262 which are controlled by the control 
section 1 50. Since the resonance frequency of two or more oscillation objects differs mutually at 
this time, the control section 150 switches the oscillation object switcher 261 according to 
frequency, and it controls so that high frequency voltage is impressed only to the oscillation 
object which has the same resonance frequency as that frequency. 

[0080]The oscillator 263 is constituted here so that it may oscillate on the arbitrary frequency 
according to the input signal from the control section 150, and the amplifier 262 is constituted 
so that the high frequency signal from the oscillator 263 may be amplified to the amplitude 
according to the input signal from the control section 150. That is, based on the directions from 
the control section 150, the frequency and the output of the ultrasonic wave are constituted so 
that adjustment is possible. 

[0081]When the rear-face washing section 116 which has the above composition washes the 
substrate W, while rotating the spin chuck 111 by the drive of the motor 121, a penetrant 
remover is supplied to the substrate W from the cleaning liquid supplying nozzle 251. By rotating 
the cleaning liquid supplying nozzle 251 to the circumference of the axis 203 by the drive of the 
motor 204 and carrying out horizontal migration of the cleaning liquid supplying nozzle 251, the 
penetrant remover in which supersonic vibration was given to the substrate W is supplied, and 
the substrate W is washed. 

[0082]When performing such washing motion, so that the substrate W may be washed most 
purely The frequency and the output of an ultrasonic wave which are given to pressure L of a 
penetrant remover ], discharge quantity, and static-discharge-head H and the penetrant remover 
which are supplied from the revolving speed of the spin chuck 1 1 1 and the cleaning liquid 
supplying nozzle 251 are adjusted with control of the control section 150. 
[0083]Next, the embodiment at the time of adopting what equipped the substrate W with the 
soaping-machine style which supplies the misty state penetrant remover which the flu.d and the 
gas mixed as the rear-face washing section 16 is described. DrawingJ6js drawing of longitudinal 
section showing the outline of such a rear-face washing section 16. 
[0084]This rear-face washing section 1 6 is provided with the following. 
The spin chuck 1 1 1 which supports a substrate pivotable. 

The cup 112 for preventing scattering of the penetrant remover allocated around the substrate 
W supported by this spin chuck 1 1 1 so that rise and fall were possible. 

The cleaning liquid supplying nozzle 301 which supplies the misty state penetrant remover which 
the fluid and the gas mixed to the substrate W supported by the spin chuck 111. 

[0085]The spin chuck 1 1 1 has composition rotated focusing on the axis which turns to the 
perpendicular direction by the drive of the motor 121. This spin chuck 1 1 1 is provided with two 
or more holding pins 122 on the pedestal 120. The substrate W is supported with two or more 



arm 
axis 



holding pins 1 22 which can be set to the spin chuck 111. 

[0086]The cleaning liquid supplying nozzle 301 is supported by the tip part of the suspension 
202. The base end of the suspension arm 202 is really connected with the upper bed of the a 
203 pivotable. Rotation of the circumference of the axis 203 of the suspension arm 301 is 
realized by the drive of the motor 204 which can rotate reciprocally via the pivot 203. It has 
come to be able to carry out the horizontal migration of the cleaning liquid supplying nozzle 301 
thereby between the position in readiness of the side of the cup 112 for preventing scattering, 
and the substrate W top held at the spin chuck 111. 

[0087]The rotary encoder 205 is attached to the motor 204. This rotary encoder 205 supervises 
the absolute angle theta of the suspension arm 202 accompanying rotation of the circumference 
of the axis 203, for example. Since the absolute angle theta of this suspension arm 202 and the 
position of the cleaning liquid supplying nozzle 301 on the substrate W correspond mutually, they 
can supervise the position of the cleaning liquid supplying nozzle 301 under washing for the 
substrate W under supervising the absolute angle theta of the suspension arm 202. 
[0088]The motor 204 and the rotary encoder 205 which were mentioned above are supported on 
the rise-and-fall base 206. This rise-and-fall base 206 is screwed in the ball screw 208 currently 
installed by the guide shaft 207 side by side while it is inserted in the guide shaft 207 which 
turns to the perpendicular direction, enabling free sliding. The interlocking linkage of this ball 
screw 208 is carried out to the axis of rotation of the rise-and-fall motor 209. The rotation of 
the rise-and-fall motor 209 is detected by the rotary encoder 211. If the rise-and-fall motor 211 
is driven when the cleaning liquid supplying nozzle 301 is in the washing position which hits 
above the substrate W, the cleaning liquid supplying nozzle 301 will go up and down, and the 
height (static-discharge-head H) of the discharge opening of the cleaning liquid supplying nozzle 
301 from a substrate W side will be adjusted. 

[0089]The cleaning liquid supplying nozzle 301 constitutes the two fluid nozzle by which free 
passage connection of the piping 302 which introduces the compressed air as a gas, and the 
piping 31 1 which supplies the pure water as a fluid was made. 
[0090]The piping 302 is connected to the compressed-air-supply part 303. The 
electropneumatic regulator 304 adjusted to the pressure corresponding to the control signal into 
which the pressure of the air which circulates that was inputted by this piping 302 from the 
control section 150, The pressure sensor 305 which detects the pressure of the air which 
circulates that, and the flow rate sensor 306 which detects the flow of the air which circulates 



that are allocated. 

[0091]The piping 31 1 is connected to the pure water feed zone 307. The electropneumatic 
regulator 308 adjusted to the pressure corresponding to the control signal into which the 
pressure of the pure water which circulates that was inputted by this piping 31 1 from the control 
section 150 The pressure sensor 309 which detects the pressure of the pure water which 
circulates that, and the flow rate sensor 310 which detects the flow of the pure water which 
circulates that are allocated. Ultrapure water, a drug solution, etc. may be used instead of pure 

fo092l Drawing17 is a schematic diagram showing typically the internal structure of the cleaning 
liquid supplying nozzle 301 mentioned above. 

[0093]This cleaning liquid supplying nozzle 301 is provided with the following. 

The gas discharge part 312 connected to the piping 302 which introduces compressed air. 

The liquid discharge part 31 3 connected to the piping 31 1 which supplies pure water 

The tip part of the liquid discharge part 31 3 is arranged inside the airstream breathed out from 

the gas discharge part 31 2 which can set the gas discharge part 31 2 caudad. For this reason the 

pure water breathed out from the liquid discharge part 313 is promptly drop-ized by the jet of 

the air of that circumference in the position 314 of pure water discharge part 313 directly under. 

And the misty state penetrant remover constituted by this drop-ized pure water and air is 

supplied to the substrate W, and the substrate W is washed. 

[0094]When performing such washing motion, so that the substrate W may be washed most 
purely, The revolving speed of the spin chuck 1 1 1 , the flow of the compressed air as a gas 
supplied to the cleaning liquid supplying nozzle 301, the flow of the pure water as a fluid supplied 



to the cleaning liquid supplying nozzle 301, and static-discharge-head H are adjusted with 
control of the control section 1 50. 

[0095]As mentioned above, the soaping-machine style which washes the substrate W with a 
cleaning brush as the rear-face washing section 16, The soaping-machine style which supplies 
and washes a high-pressure penetrant remover to the substrate W, the soaping-machine style 
which supplies and washes the penetrant remover in which supersonic vibration was given to the 
substrate W, Or when what equipped the substrate W with which soaping-machine style of the 
soaping-machine style which supplies the misty state penetrant remover which the fluid and the 
gas mixed is used, it becomes possible to control so that the substrate W can wash the washing 
motion most purely. Also in the surface washing installation 15 from which only the shape of the 
spin chuck differs, this is the same. 

[0096]Next, the washing motion of the substrate W by the substrate cleaning device mentioned 
above is explained. Drawin g 18 is a flow chart which shows the washing motion of the substrate 
W by a substrate cleaning device. 

[0097]After washing some substrates W of two or more substrates W stored by the cassette 1U 
in this substrate processing device, After detecting the distribution state of the particle of the 
substrate W and changing the cleaning condition by a washing section according to the 
distribution state of particle, He is trying to wash both sides of the substrate W good by 
performing operation of washing the remaining substrates W, to the rear face and the surface of 
the substrate W by the cleaning condition after change. 

[0098]When this substrate cleaning device washes the substrate W, the rear face of the 
substrate W is washed first (Step S1). The one substrate W in the substrate W in the cassette 
10 laid in the indexer part 1 1 is taken out with the carrying unit 13, and is received and passed 
to the carrying unit 12. And when the surface of the substrate W in the cassette 10 has turned 
to the upper part, this substrate W is first conveyed by the pars inflexa 18, after the state where 
that rear face turns to the upper part from the state where the surface of the substrate W turns 
to the upper part is reversed, it is conveyed by the rear-face washing section 16, and that rear 
face is washed. On the other hand, when the rear face of the substrate W in the cassette 10 has 
turned to the upper part, this substrate W is first conveyed by the rear-face washing section 16, 
and that rear face is washed. . 
[0099]Next, the distribution state of the particle in the rear face of the substrate W is detected 
(Step S2) That is, the substrate W after rear-face washing is conveyed by the particle 
inspection part 17 with the carrying unit 12, and the distribution state of the particle adhering to 
the rear face of the substrate W after washing is inspected. 

[0100]And based on the distribution state of the detected particle, it is judged whether the rear 
face of the substrate W is washed purely (Step S3). 

[0101]When the rear face of the substrate W is not washed purely, the data of the distribution 
state of the particle in the rear face of the substrate W after washing measured by the particle 
inspection part 17 is transmitted to the control section 150 in the rear-face washing section 16 
which washed the substrate W. The control section 150 of the rear-face wash.ng section 16 
changes the cleaning condition of the substrate W in the rear-face washing section 16 based on 
the data (step S4). , . _ 

[0102]More specifically in the rear-face washing section 16 shown in g^wingjLL- <*^pJJ 
the revolving speed of the spin chuck 1 1 1 , the revolving speed of the cleaning brush 11 5, and the 
thrust of the cleaning brush 115 are adjusted with control of the control section 150. In the 
rear-face washing section 1 6 shown in drawmgJ4. pressure [ of a penetrant remover J 
discharge quantity, and static-discharge-head H supplied from the revolving speed of the spin 
chuck 1 1 1 and the cleaning liquid supplying nozzle 201 is adjusted with control of the control 
section 150 In the rear-face washing section 16 shown in qVawingJ5, the frequency and the 
output of an ultrasonic wave which are given to pressure [ of a penetrant remover ] discharge 
quantity, and static-discharge-head H and the penetrant remover which are supplied from the 
revolving speed of the spin chuck 111 and the cleaning liquid supplying nozzle 251 are adjusted 
with control of the control section 150. In the rear-face washing section 16 shown in gVawmgje 
- dj^wing 1 7, The revolving speed of the spin chuck 1 1 1 , the flow of the compressed a.r as a gas 



supplied to the cleaning liquid supplying nozzle 301, the flow of the pure water as a fluid supplied 
to the cleaning liquid supplying nozzle 301, and static-discharge-head H are adjusted with 
control of the control section 1 50. 

[01 03] Operation of Step S1 - Step S3 is repeated until the rear face of the substrate W is 
judged to be washed purely based on the distribution state of the particle detected in Step S2. 
When repeating operation of Step S1 - Step S3, the substrate W with which these operations 
are performed is changed each time. However, it may be made to carry out repeated use of the 
same substrate W. 

[0104]And as a result of changing the cleaning condition of the substrate W in the rear-face 
washing section 1 6, when the rear face of the substrate W can be washed purely, the surface of 
the substrate W is washed (Step S5). That is, the substrate W judged that the rear face is purely 
washed as a result of the inspection by the particle inspection part 17 is conveyed by the pars 
inflexa 18 from the particle inspection part 17 with the carrying unit 12, and is reversed by the 
state where the surface turns to the upper part from the state where the rear face of the 
substrate W turns to the upper part. The substrate W after reversal is conveyed by the surface 
washing part 15 from the pars inflexa 18 with the carrying unit 12, and the surface is washed. 
[0105]Next, the distribution state of the particle in the surface of the substrate W is detected 
(Step S6). That is, the substrate W after surface washing is conveyed by the particle inspection 
part 17 with the carrying unit 12, and the distribution state of the particle adhering to the 
surface of the substrate W after washing is inspected. 

[0106]And it is judged based on the distribution state of the detected particle whether the 
surface of the substrate W is washed purely (Step S8). 

[0107]When the surface of the substrate W is not washed purely, the data of the distribution 
state of the particle in the surface of the substrate W after washing measured by the particle 
inspection part 17 is transmitted to the control section 150 in the surface washing part 15 which 
washed the substrate W. The control section 1 50 of the surface washing part 1 5 changes the 
cleaning condition of the substrate W in the surface washing part 15 like the case of the rear- 
face washing section 16 based on the data (Step S7). 

[0108]Operation of Step S5 - Step S8 is repeated until the surface of the substrate W is judged 
to be washed purely based on the distribution state of the particle detected in Step S6. When 
repeating operation of Step S5 - Step S8, the substrate W with which these operations are 
performed is changed each time. However, it may be made to carry out repeated use of the 
same substrate W. 

[0109]And as a result of changing the cleaning condition of the substrate W in the surface 
washing part 1 6, when the surface of the substrate W can be washed purely. After washing the 
rear face rear-face washing section 1 6 to all the substrates W which washing stored by the 
cassette 10 has not completed (step S9), repeat execution of the operation that the surface 
washing part 15 washes the surface of the substrate W is carried out. 

[01 10]That is, the substrate W in the cassette 10 laid in the indexer part 1 1 is taken out with the 
carrying unit 13, and is received and passed to the carrying unit 12. And when the surface of the 
substrate W in the cassette 10 has turned to the upper part, this substrate W is first conveyed 
by the pars inflexa 1 8, after the state where that rear face turns to the upper part from the 
state where the surface of the substrate W turns to the upper part is reversed, it is conveyed by 
the rear-face washing section 16, and that rear face is washed. On the other hand, when the 
rear face of the substrate W in the cassette 10 has turned to the upper part, this substrate W is 
first conveyed by the rear-face washing section 1 6, and that rear face is washed. 
[01 1 1]The substrate W after rear-face washing is conveyed by the pars inflexa 18 from the rear 
face washing section 16 with the carrying unit 12, and is reversed by the state where the 
surface turns to the upper part from the state where the rear face of the substrate W turns to 
the upper part. The substrate W after reversal is conveyed by the surface washing part 15 from 
the pars inflexa 18 with the carrying unit 12, and the surface is washed. The substrate W after 
surface washing is stored with the carrying unit 12 and the carrying unit 13 in the pure cassette 
10 laid in the indexer part 10. 

[01 12]To the 1st washing process concerning this invention, the rear-face washing process 



(Step S1) and surface washing process (Step S5) of the one substrate W in the embodiment 
mentioned above. At the particle inspection process concerning this invention, a rear-face 
particle inspection process (Step S2) and a surface particle inspection process (Step S6). Each 
cleaning condition change process (step S4 and Step S7) is equivalent to the 2nd washing 
process that the rear-face washing process (step S9) and surface washing process (Step S10) 
of all the substrates W require for this invention respectively again at the cleaning condition 
change process of starting this invention. 

[01 1 3]After checking that one [ W ] of two or more substrates stored by the cassette 10 has 
been purely washed in the embodiment mentioned above, are trying to wash the substrate W 
which remains to the cassette 10, but. After it is checked that several substrates W have been 
washed purely, it may be made to wash the remaining substrates W. 

[01 14]Although this invention is applied to the washing station which washes both sides of the 
substrate W, it may be made to apply this invention to the device which washes only the surface 
of a substrate in embodiment carrying mentioned above. 
[0115] 

[Effect of the Invention]According to the invention according to claim 1 to 3, some substrates ot 
two or more substrates stored by the cassette are washed, After detecting the distribution state 
of particle, the cleaning condition of a substrate is changed based on the distribution state of 
particle, Since it washes by the cleaning condition after changing into after an appropriate time 
two or more substrates stored by the cassette, the distribution state of the particle in a 
substrate is detected promptly, and it becomes possible to wash a substrate certainly. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] , 
[Drawing 1]It is a side schematic diagram of the substrate cleaning device concerning this 
invention. , . 

[Drawing 2] It is a flat-surface schematic diagram of the substrate cleaning device concerning 

this invention. . 
[Drawing 3]It is a perspective view showing the important section of the carrying unit 1 L. 
[Drawing 4]It is drawing of longitudinal section for explaining operation of the carrying unit 2. 
[Drawin g 5llt is drawing of longitudinal section for explaining operation of the carrying unit 12. 
[Drawing 6]It is a perspective view of the substrate transportation arms 5a and 5b. 
[DrawingJlIt is a sectional side elevation showing the internal structure of the substrate 
transportation arm 5a. 

[Drawing 8] It is an explanatory view which illustrates notionally operation of the substrate 
transportation arms 5a and 5b. 

[Drawiniillt is a perspective view showing the important section of the carrying unit id. 
[Drawing 10]It is a perspective view showing the important section of the pars inflexa 18. 
[DrawangjMlIt is drawing of longitudinal section showing the outline of the rear-face washing 

[D^il2]It is a sectional view showing the thrust adjustment mechanism 118 allocated in the 
suspension arm 1 1 7 with the rotary drive of the cleaning brush 115. 

[Drawing_13llt is a block diagram showing the main electric constitution of the rear-face wash.ng 
section 1 6 including the thrust adjustment mechanism 118. 

[DrawingJillt is drawing of longitudinal section showing the outline of the rear-face washing 

[rSvS&JllIt is drawing of longitudinal section showing the outline of the rear-face washing 

[D^gJ6]It is drawing of longitudinal section showing the outline of the rear-face washing 

E^JjllIt is a schematic diagram showing typically the internal structure of the cleaning 

'Sg^r^twllrt which shows the washing motion of the substrate W by a substrate 
cleaning device. 
[Description of Notations] 

1 0 Cassette 

1 1 Indexer part 

12 Carrying unit 

13 Carrying unit 

14 Transportation part 

15 Surface washing part 

1 6 Rear-face washing section 

17 Particle inspection part 

18 Pars inflexa 



19 Chemical cabinet 

71 Buck 

72 Holding pin 

73 Zipper 

74 Support member 

1 1 1 Spin chuck 

1 1 2 The cup for preventing scattering 
115 Cleaning brush 

117 Suspension arm 

118 Pressure regulation mechanism 
1 50 Control section 

201 Cleaning liquid supplying nozzle 

214 High voltage unit 

216 Flow control unit 

251 Cleaning liquid supplying nozzle 

261 Oscillation object switcher 

262 Amplifier 

263 Oscillator 

301 Cleaning liquid supplying nozzle 
303 Compressed-air-supply part 
307 Pure water feed zone 



[Translation done.] 



